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Preface

The Obed Wild and Scenic River (WSR) is a 5,057 acre (2,046 hectare) unit of the National
Park Service in Morgan and Cumbertand counties of Tennessee. The Obed WSR is a tributary
to the Tennessee River. It offers a vast array of both cultural and natural resources. A complex
network of streams drain park lands and support a diverse flora and fauna as well as provide
numerous types of recreational activities.

Units of the National Park Service are not required to develop a Water Resources Management
Plan (WRMP). However, Obed WSR water resource issues and management constraints are
particularly numerous. This WRMP has been developed as an action plan to support the
management’s decision-making processes related to the protection, conservation, use and
management of the Park’s water resources. It is designed to identify and analyze water
resource related issues where the current level of information is minimal or insufficient to meet
the management goals and objectives of the National Park. Project statements were developed
to address issues for future water-related management actions (including inventory, monitoring
and resource management activities).

The importance of coordination and consultation with landowners, local businesses, developers,
and govemment officials regarding their land use practices and future expansion plans has been
identified in this Plan. Current federal, state, and local environmental legislation and regulations

have been summarized.

Implementation of this program will require long-term, continuous commitments of personnel
and funding. It is, however, essential in providing a level of data and hydrologic information
needed by the Obed WSR for effective and wise management of its water resources, not only
for its own benefit but also for the benefit of the total ecosystem of which it is a part.
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The Obed Wild and Scenic
River

The Wild and Scenic Rivers Act of 1968,
Public Law 90-542, declared the following
as the policy of the United States:

“that certain selected rivers of the
Nation which, with their immediate
environments possess outstandingly
remarkable scenic, recreational,
geologic, fish and wildlife, historic,
cultural, or other similar values, shall
be preserved in free-flowing condition,
and that they and their immediate
environments shall be protected for
the benefit and enjoyment of future
generations.”

The act also states that these rivers would
be preserved “in their free flowing
condition to protect the water quality and to
fulfill other vital national conservation
purposes.”

In 1976, an amendment to the Wild and
Scenic Rivers Act established the Obed
Wild and Scenic River (Obed WSR), as a
unit of the National Park Service (NPS),
thereby giving NPS primary management
responsibilities. As of 1996, the Obed Wild
and Scenic River is one of 158 wild and
scenic rivers nationally; it is one of only
nine such river systems authorized in
Southeastern U.S. It is the only national
wild and scenic river in the State of
Tennessee. Lands are shared by the Obed
WSR National Park Service Unit and the
State of Tennessee’s Catoosa Wildlife
Management Area (Catoosa WMA), in
Cumberland and Morgan Counties. These
lands remain in the ownership and care of
the State by the Tennessee Wildlife
Resources Agency (TWRA) through a
Memorandum of Understanding (MOU)
between the two agencies.

The Obed WSR is located on part of
Tennessee’s Cumberland plateau

Cuberland and Morgan Counties (Figure 1).
The Plateau lies to the east of the Highland
Rim and Nashville Basin Provinces in
Tennessee. Its terrain consists of flat to
rolling uplands, deep river gorges, and a
long line of cliffs that separate it from the
lower elevations of the Ridge and Valley
Province to the east. These characteristics,
common to the Obed WSR, contribute to
the general inaccessibility of the area and
provide a unigue opportunity to experience
a resource relatively unchanged since it
was intermittently occupied by prehistoric
Native Americans.

Water resources and riparian
environments are principal resources of
the Obed WSR. The water is considered to
be among the highest quality in the State
supporting a rich ecological diversity.
However, activities occurring outside the
Obed WSR Park System Unit influence the
waters within its boundaries. The activities
include: coal mining, oil and gas
exploration, quarrying, sewage discharge,
agriculture and forestry practices, some
residential development, garbage disposal
and construction of numerous water supply
ponds and impoundments on tributaries of
the Obed and Emory Rivers.

Existing boundaries of the Obed WSR
encompass 5,056 acres (2,046 hectares)
and include portions of the Obed and
Emory Rivers, and Clear and Daddys
Creeks (45.2 river miles or 72.7 kilometers
total). Wetlands within the Obed WSR
boundaries are located in the river channel
and along the stream banks. High stream
gradients, rapid surface runoff and little
groundwater storage create a wide range
of flows in watershed streams.

General Management Plan

The National Parks and Recreation Act,
P.L. 95-625 and NPS policy require that a
unit of the national park system develop
and implement a General Management
Plan (GMP). The GMP provides the NPS
with the overall basis for managing the
unit’s resources, uses, and facilities.



The regional setting of the
Obed Wild and Scenic River

Figure 1. Location of the Obed Wild and Scenic River National Park Service Unit within
the State of Tennesses and the Southeastern United States (adapled from NPS
1995).




Specific provisions for addressing the unit's
resources, uses, and facilities include: land
use and management, resource
management, visitor use and associated
facilities, operations and associated
facilities, land protection, plan
implementation and costs.

A GMP for the Obed WSR was completed
in 1995 (NPS 1995). A portion of Catoosa
WMA lands, owned and managed by the
State of Tennessee, falls within the
boundaries of the Obed WSR. For this
reason, it was necessary for the Obed’s
GMP to be prepared in cooperation with
the TWRA.

The GMP’s primary purpose is to guide
management of the Obed WSR for 10 to
15 years, including the overall resource
management and use of the area in order
to best serve visitors while preserving the
resource values for which the Obed WSR
was established. Significant resource
values identified in the plan include: water
quality, scenic surroundings, ecological
diversity, recreational opportunities,
geologic formations, fish and wildlife
populations, and culturally significant sites.
In order to preserve these values, the GMP
recommends a strategy of working with
established state and local water resource
protection programs to help reduce the
water quantity and quality impacts
occurring from development and activities
outside Obed WSR boundaries. In addition
to a GMP, a Water Resources
Management Plan (WRMP) is desirable in
order to assist in the protection of these
values inside the Obed WSR National Park
Service Unit.

Purpose of the Water

Resources Management Plan
After 21 years of existence, the Obed WSR
requires development of a WRMP to aid
future management of water-related
resources within its boundaries. Where
water resource issues are particularly
numerous or complex, a WRMP (i.e.,
“action” plan) allows water-related issues
to be examined in detail. It is designed to
complement and conform to both a GMP
and Resources Management Plan (RMP).
The WRMP assists in evaluating
management alternatives by reviewing and
summarizing information about the Obed

WSR'’s hydrologic resources and providing
direction for water

resource-related activities including
inventory, monitoring and research. Both
RMP and WRMP are dynamic documents
that are revised, periodically, as new
issues are recognized, additional
information collected, or additional
management alternatives identified. In
general, the WRMP provides a blueprint for
addressing the National Park Service
Unit's water resources issues for a period
of 10 to 15 years.

Several steps are typically involved in the
development of a WRMP (Figure 2). The
initial step is to chronicle the reasons for
the National Park Service Unit's
establishment and identify the significant
water-related resource values of the unit.
Information on these resource-specific
values is then used to support the NPS'’s
decision-making process related to the
protection, conservation, use, and
management of the unit’s resources.
Available information about the unit's water
resources and water-dependent
environments is also included. In addition,
the WRMP contains descriptions of
significant water resources management
issues and the resource and legislative
constraints on them. Finally, the WRMP
provides a recommended management
program for water resources, including
recommended actions for inventory and
monitoring, resources management, and
research.

Water Resources
Management Objectives

Water is a particularly important and
sensitive ecosystem component of the
Obed WSR. Its physical availability and
quality are critical determinants not only of
aguatic resources, but also of the overall
condition of natural resources and long-
term use sustainability of the Obed WSR.
Water resources and stream corridors also
provide important linkages within and
between ecosystems, both inside and
outside Obed WSR boundaries. Unfortun-
ately, this can also work to a National Park
Service Unit's disadvantage by delivering
pollutants into its boundaries.
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A scoping workshop/public meeting was held
at the onset of the WRMP development. Public
awareness of the critical role that the water
component plays in sustaining the Obed WSR,
its tributaries, and the attributes they support
was made evident. Over 41 percent of the
participants identified water quality/quantity
and adjacent land uses as issues of concern
(TVA 1996).

Because of the important role of water in
maintaining resource condition, it is the policy
of the NPS to seek to maintain, rehabilitate,
and perpetuate the inherent natural integrity of
water resources and water-dependent
environments occurring within units of the
national park system (NPS 1991). Since water
resources are a critical component of a larger
ecosystem that spreads beyond Obed WSR
boundaries, the NPS recognizes the need to
cooperate with appropriate local, state, and
federal regulators, land-use planning agencies,
adjacent landowners, researchers, and the
general public in striving to maintain the quality
of the water-related resources throughout the
watersheds encompassing the Obed WSR.

WRMP objectives were developed from
objectives identified in the GMP (indicated in
bold) to manage the extensive water-related
resources of the Obed WSR and to preserve
their highly significant ecosystem function:

1. Maintain the highest water quality possible
and a free-flowing condition for all streams
within the Obed WSR.

» Seek the highest protection designation
from state water quality standards,
including investigating the applicability
of non-degradation standards.

» Patrticipate with local communities and
regional, state, and federal groups in
addressing issues that impact Obed
WSR water resources.

* Inventory land uses which may
contribute to water quality degradation,
identify and take action on real and
potential pollutants.

* Gather water and water-dependent
resources information to support water
guantity and quality objectives.

2. Protect the natural systems, cultural
resources, landscape character, and

biodiversity of the Wild and Scenic

River area.

» Define and practice stewardship on
the relationships between water
resources and other natural
processes and human activities.

» Understand the relationships
between terrestrial, aquatic and
riparian flora and fauna and human
activities both within and outside
Obed WSR boundaries.

Provide the opportunity and means to
learn about, experience, and enjoy the
special values of the Obed WSR
(essentially primitive, unpolluted, and
generally inaccessible) while assuring
the protection of those values.

» Define and protect water resources
attributes significant to the visitor’s
experience.

* Promote ecological and water
resources stewardship through in-
house and cooperative public
education and outreach efforts.







Regulatory Relationships

Water Resource Legislative,
Regulatory and Planning

Relationships

Numerous federal and state laws, regulations
and executive orders mandate specific
regulatory considerations with regard to
protection

and management of water-related resources
in and adjacent to the Obed WSR.
Additionally, policies and guidelines of the
NPS broadly require management of natural
resources of the national park system to
maintain, rehabilitate, and perpetuate the
inherent integrity of aquatic resources.

The primary federal laws governing aquatic
resources management and which apply to
the Obed WSR WRMP, include the NPS
Organic Act, the Clean Water Act, the
Endangered Species Act, the Wild and Scenic
Rivers Act, the NPS General Authorities Act,
the Redwood National Park Act, the
Floodplain Management Executive Order (No.
11988), the Protection of Wetlands Executive
Order (No. 11990), the Surface Mining Control
and Reclamation Act (SMCRA), and 36 CFR
9B Non-Federal Oil and Gas Rights.
Management of aquatic resources is further
addressed in various applicable provisions of
the Federal Power Act, the Resource
Conservation and Recovery Act, the Safe
Drinking Water Act, and the Food Security Act
of 1985. For a more detailed list of applicable
federal laws and executive orders, see
Appendix A.

The Clean Water Act delegates most of its
administration and enforcement requirements
to the states. Therefore, states have the
responsibility to regulate aquatic resources
resulting in laws and regulations pertaining to
aguatic resource management in NPS units.
For example, Tennessee has established
criteria, standards, guidelines for water quality,
and erosion. The State has also established
sediment control and has enacted
groundwater management laws. In general, it
is NPS policy to comply with these laws and
regulations.

Policy regarding aquatic resources

management is provided in the NPS
Management Policies (NPS 1988). Specific
management policies provide for protection
of quality and quantity of surface water and
groundwater (4:15-16), preservation of
floodplains and wetlands (4:16-17),
maintaining, protecting, and securing water
rights (4:17), and protection of aquatic
biological resources (4: 5-14). Program
objectives and specific guidance regarding
these goals are presented in the Program
Guidance Section of NPS-77 Natural
Resources Management Guidelines (NPS
1991).

Water Rights for Obed Wild
and Scenic River

The precise nature and extent of the
National Park Service’s water rights for
Obed WSR are unclear and will remain
uncertain until determination is made by
the courts. In general, it is clear the United
States has riparian water rights within the
National Park Service Unit by virtue of its
status as a riparian landowner, although
these rights are currently undefined. The
present value of these rights is to maintain
stream flows for natural conditions, the
National Park Service Unit does not
withdraw water from streams for
consumptive uses in support of the Unit
administration.

It is unclear to what extent Federal rights
established by the Wild and Scenic Rivers
Act (October 2, 1968, 82 Stat. 906) for
Obed WSR may protect Unit resources
from future alterations in flow. Section 13
(c) of the Wild and Scenic Rivers Act states
that rights are established for wild, scenic,
or recreational rivers for the primary
purposes of the act. These primary
purposes include rivers which “possess
outstandingly remarkable scenic,
recreational, geologic, fish and wildlife,
historic, cultural or other similar values,”
and that they” _shall be preserved in free-
flowing condition, and that they and their
immediate environs shall be protected for
the benefit and



enjoyment of present and future generations.” To
date there has been no court case documented
where the water rights for a Wild and Scenic
River have been defined in a riparian doctrine
State.

Federal Laws, Regulations and
Executive Orders Pertinent to
Management of NPS Water
Resources and Watersheds
Affecting the Obed WSR

National Park Service Organic Act of 1916

Through this act, Congress established the NPS
and mandated that it “shall promote and regulate
the use of the federal areas known as national
parks, monuments, and reservations by such
means and measures as conform to the
fundamental purpose of the said parks,
monuments, and reservations, which purpose is
to conserve the scenery and the natural and
historic objects and the wildlife therein and to
provide for the enjoyment of the same in such
manner and by such means as will leave them
unimpaired for the enjoyment of future
generations.” This act was reinforced by the
General Authorities Act of 1970 with legislation
stating that all park lands are united by a
common preservation purpose, regardless of title
or designation. Hence, all water resources in the
national park system are protected equally by
federal law, and it is the fundamental duty of the
NPS to protect those resources unless otherwise
indicated by Congress.

Wild and Scenic Rivers Act of 1968

In accordance with this act, it is:

the policy of the United States that certain
selected rivers of the Nation which, with their
immediate environments, possess
outstandingly remarkable scenic,
recreational, geologic, fish and wildlife,
historic, cultural, or other similar values, shall
be preserved in free-flowing condition and
that they and their immediate environments
shall be protected for the benefit and
enjoyment of present and future generations.
The purpose of this act is to implement this
policy by instituting a national wild and scenic
rivers system, by designating the initial
components of that system, and by
prescribing the methods by which and

standards according to which
additional components may be added
to the system from time to time.”

Section 2 of this act states:

“The national wild and scenic rivers
system shall comprise rivers (i) that are
authorized for inclusion therein by act
of Congress, or (ii) that are designated
as wild, scenic or recreational rivers by
or pursuant to an act of the legislature
of the state or states through which
they flow, that are to be permanently
administered as wild, scenic or
recreational rivers by an agency or
political subdivision of the state or
states concerned, that are found by the
Secretary of the Interior upon
application of the Governor of the state
or the Governors of the states
concerned, Or a person or persons
thereunto duly appointed by him or
them, to meet the criteria established
in this act and such criteria
supplementary thereto as he may
prescribe, and that are approved by
him for inclusion in the system,
including, upon application of the
Governor of the state concerned.”

In February 1968, the Obed River and its
tributaries were included in a bill which
became the Tennessee Scenic Rivers Act.
However, strong organized support
persisted locally for the construction of a
high dam on the Obed River (NPS 1993).
Since the 1968 restudy of the feasibility for
the dam project was then underway, the
Obed River and its tributaries were deleted
from the bill prior to its enactment.
However, other citizens groups including
the Tennessee Scenic Rivers Association
and the Tennessee Citizens for Wilderness
Planning favored preserving the river.
Largely through the efforts of these two
organizations, the Obed River, Clear
Creek, and Daddys Creek were included in
Section 5 (a) of the Wild and Scenic Rivers
Act in October 1968 which placed them in
a study category for future inclusion (NPS
1993).

In 1976, Public Law 94-486 amended the
original act to establish the Obed Wild and
Scenic River (Obed WSR) encompassing
45.2



river miles on portions of the Obed and
Emory Rivers, and Clear and Daddys
Creeks in Morgan and Cumberland
Counties, Tennessee. The NPS has
primary management responsibilities for
the Obed WSR. Lands currently within
Obed WSR boundaries that are part of the
Catoosa Wildlife Management Area
(Catoosa WMA) will continue to be owned
and managed by the TWRA in such a way
as:

“to protect the wildlife resources and
the primitive character of the area and
without further development of roads,
campsites or associated recreational
facilities unless deemed necessary by
that agency for wildlife management
purposes.”

The legislation required that a
development plan be prepared and include
a cooperative agreement between the two
agencies due to their joint management
responsibilities.

Although the Obed is only one unit in the
national wild and scenic rivers system (a
system containing some 158 rivers
nationally), it is one of only nine such units
that has been authorized in the
Southeastern U.S. It is the only National
Wild and Scenic River in the State of
Tennessee and the only Wild and Scenic
River managed by the Southeast Region
of the NPS.

Redwood National Park Act

In 1978, an act expanding Redwood
National Park (i.e., Redwood National Park
Act), NPS general authorities were further
amended to specifically mandate that all
park system units be managed and
protected “in light of the high public value
and integrity of the national park system”
and that no activities should be undertaken
“in derogation of the values and purposes
for which these various areas have been
established,” except where specifically
authorized by law. Thus, by amending the
General Authorities Act of 1970, the act
reasserted system-wide the high standard
of protection prescribed by Congress in the
original Organic Act.

The Redwood Act qualifies the provision
that park protection and management
“shall not be exercised in derogation of the
values and

purposes for which these various areas
have been established, “by adding” except
as may have been or shall be directly and
specifically provided for by Congress.”
Thus, specific provisions in a park’s
enabling legislation allow park managers
to permit activities such as hunting and
grazing.

Federal Water Pollution Control Act
(Clean Water Act) of 1972

The Federal Water Pollution Control Act,
more commonly known as the Clean Water
Act, was first promulgated in 1972 and
amended in 1977, 1987, and 1990. This
law is designed to restore and maintain the
integrity of the nation’s water, including the
waters of the national park system. Goals
set by the act were swimmable and
fishable waters by 1983 and no further
discharge of pollutants into the nation’s
waterways by 1985. The two strategies for
achieving these goals were a major grant
program to assist in the construction of
municipal sewage treatment facilities, and
program of “effluent limitations” designed to
limit the amount of pollutants that could be
discharged. Effluent limitations are the
basis for permits issued for all point source
discharges, known as the National
Pollutant Discharge Elimination System
(NPDES). The Environmental Protection
Agency (EPA) has set limits for pollutants
that may be released based on available
technology and cost of treatment for
various industrial categories.

As part of the act, Congress recognized the
primary role of the states in managing and
regulating the nation’s water quality within
the general framework developed by
Congress. Part of that framework, namely
Section 313, requires that all federal
agencies, including the NPS, comply with the
requirements of state law for water quality
management, regardless of other
jurisdictional status or land-ownership. States
implement the protection of water quality
under the authority granted by the Clean
Water Act through BMPs and through water
guality standards. Standards are based on
the designated uses made of a water body or
segment, the water quality criteria necessary
to protect that use or uses, and an anti-
degradation provision to protect the existing
water quality. Criteria are descriptions of
maximum or minimum physical, chemical,
and/or biological characteristics of water that



reflect tolerances and requirements for human
health, aquatic biota, and aesthetics which will
protect the designated uses. Designated uses
for the waters of Tennessee (including the Obed
WSR) include: sources of water supply for
domestic and industrial purposes, propagation
and maintenance of fish and other aquatic life;
recreation in and on the water including the safe
consumption of fish and shell fish; livestock
watering and irrigation; navigation; generation of
power; propagation and maintenance of wildlife;
and the enjoyment of scenic and aesthetic
gualities of waters. The standards also serve as
the basis for water quality-based treatment and
establish the water quality goals for the specific
stream segment or water body. A triennial review
of a state’s water quality regulatory program is
conducted by a state’s water quality agency to
determine if the standards are adequate. These
standards are then forwarded to the EPA for
approval.

The EPA promotes the concept that a state’s
anti-degradation policy (adopted as part of the
States’ Water Quality Standards) which
represents a three-tiered approach to
maintaining and protecting various levels of
water quality and uses. At its base, the existing
uses of a water segment and the quality level
necessary to protect the designated uses are
maintained (i.e., water quality can be degraded
as long as the designated uses are protected).
This establishes the absolute foundation for
water quality. The second level provides
protection of existing water quality in segments
where quality exceeds levels necessary to
support propagation of fish, shellfish, and wildlife
and recreation in and on the water (i.e., those
segments meeting the “fishable/swimmable”
goals of the Clean Water Act). In such
segments, only limited water quality degradation
can be allowed after it has been shown through
a demonstration process, which includes public
participation, that the quality will continue to
support the “fishable/swimmable” uses. The third
tier provides special protection for waters for
which ordinary use classification may not suffice
and which are classified as “Outstanding
National Resource Water” (ONRW) .a
designation used by the State of Tennessee.
The purpose of this special designation is to
safeguard a state’s highest

guality waters and also to maintain the quality of
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waters that have ecological importance.

Section 401 of the Clean Water Act requires
that any applicant for a federal license or permit
to conduct an activity which will result in a
discharge into waters of the U.S., shall provide
the federal agency from which a permit is
sought a certificate from the state water
pollution control agency that any such discharge
will comply with applicable water quality
standards. Federal permits which require Water
Quality Certification from the Tennessee
Division of Water Pollution Control include 404
permits from the U.S. Army Corps of Engineers
(USACE) for the discharge of dredged or filled
material, 26(a) permits from the Tennessee
Valley Authority (TVA) to insure that no adverse
effects to TVA reservoirs will result from a
proposed action, and permits for hydroelectric
projects from the Federal Energy Regulatory
Commission (see full discussion in planning
section).

Section 402 of the act requires that a National
Pollutant Discharge Elimination System
(NPDES) permit be obtained for the discharge
of pollutants from any point source into the
waters of the U.S.. Point source, waters of the
U.S., and pollutants are all broadly defined
under the act. However, generally all discharges
and storm water runoff from municipalities,
major industrial and transportation activities,
and certain construction activities must be
permitted by the NPDES program. The State of
Tennessee has been delegated NPDES
permitting authority by the EPA. The State,
through the permitting process, establishes the
effluent limitations and monitoring requirements
for the types and quantities of pollutants that
may be discharged into its waters. Under the
anti-degradation policy, the State must also
insure that the approval of any NPDES permit
will not eliminate or otherwise impair or degrade
any designated uses of the receiving waters.

Section 404 of the Clean Water Act further
requires that a permit be issued for discharge of
dredged or fill materials in waters of the United
States including wetlands. The USACE
administers the Section 404 permit program
with oversight and veto powers held by the
EPA.



Endangered Species Act of 1973

The Endangered Species Act requires the
NPS to identify and promote the conservation
of all federally listed endangered, threatened
or candidate species within park or preserve
boundaries. While not required by legislation,
according to NPS Management Policies (NPS
1988), it is NPS’s policy to also identify state
and locally listed species of concern and
support the preservation and restoration of
those species and their habitats. As of 1996,
the USFWS lists five threatened and
endangered species and one critical habitat
within the boundaries of the Obed WSR
(Appendix B).

This act requires all entities using federal
funding to consult with the Secretary of the
Interior on activities that potentially impact
endangered flora and fauna. It requires
agencies to protect endangered and
threatened species as well as designated
critical habitats.

Floodplain Management Executive
Order (No. 11988)

The objective of Executive Order (EO) 11988
(Floodplain Management) is -.to avoid to the
extent possible the long- and short-term
adverse impacts associated with the
occupancy and modification of floodplains and
to avoid direct and indirect support of
floodplain development wherever there is a
practicable alternative” (WRC 43 FR 6030).
For non-repetitive actions, EO 11988 states
that all proposed facilities must be located
outside the limits of the 100-year floodplain
unless alternatives are evaluated which would
either identify a better option or support and
document a determination of “no practicable
alternative” to siting within the floodplain. If
this determination can be made, adverse
floodplain impacts would be minimized during
design of the project. West (1990) suggested
that park service managers should ensure
that where park resources fall within flood
hazard areas, these areas are properly
marked to increase public awareness of
potential flood dangers at the site. To the
extent possible, park facilities such as
campgrounds and rest areas should be
located outside these areas. NPS guidance
pertaining to Executive Order 11988 can be

found in Floodplain

Management Guidelines (NPS 1993a). Ins NPS
policy to recognize and manage for the
preservation of floodplain values, to minimize
potentially hazardous conditions associated with
flooding, and to adhere to all Federally
Mandated laws and regulations related to the
management of activities in flood-prone areas.
Particularly, it is the policy of the NPS to:

» restore and preserve natural floodplain
values

 avoid to the extent possible, the long and
short-term environmental impacts
associated with the occupancy and
modification of floodplain, and avoid direct
and indirect support of floodplain
development wherever there is a
practicable alternative

* minimize risk to life and property by design
or modification of actions in floodplain,
utilizing non-structural methods when
possible, where it is not otherwise practical
to place structures and human activities
outside of the floodplain

* require structures and facilities which must
be in floodplain to be designed so as to be
consistent with the intent of the Standards
and Criteria of the National Flood
Insurance Program (44 CFR 60)

Protection of Wetlands Executive
Order (No. 11990)

Executive Order 11990, entitled “Protection of
Wetlands”, requires all federal agencies to
“minimize the destruction, loss or degradation of
wetlands, and preserve and enhance the natural
and beneficial values of wetlands” (Goldfarb
1988). Unless no practical alternatives exist,
federal agencies must avoid activities in
wetlands which have the potential for adversely
affecting the integrity of the ecosystem. NPS
guidance for compliance with Executive Order
11990 can be found in “Floodplain Management
and Wetland Protection Guidelines”, published
in the Federal Register (45 FR 35916, Section
9).

National Environmental Policy Act of
1969

Congress passed the National Environmental
Policy Act (NEPA) in 1969. Environmental
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compliance in the NPS encompasses the
mandates of NEPA and all other federal
environmental laws that require evaluation,
documentation and disclosure, and public
involvement, including the Endangered Species
Act, Clean Water Act, Executive Orders on
Floodplains and Wetlands, and others (NPS
1991).

All natural resource management and scientific
activities are subject to environmental analysis
under NEPA. Parks are encouraged to participate
as cooperating agencies (40 CFR 1501.6) in the
environmental compliance process to the fullest
extent possible when the NPS resources may be
affected, and as set forth in Council on
Environmental Quality (CEQ) regulations (NPS
1991). Participation by the NPS in the
environmental compliance processes of other
agencies and jurisdictions is an important
managerial tool. It can provide the NPS with
information that will allow the Service to respond
to possible external threats to a park well before
they occur.

Section 102 of NEPA sets forth a procedural
means for compliance. The CEQ regulations
further define the requirements for compliance
with NEPA. Detailed NEPA guidance is contained
in NPS-12.

Surface Mining Control and
Reclamation Act (SMCRA) of 1977

The purpose of this act is to establish a
nationwide program to protect the environment
from adverse effects of surface coal mining
operations, to establish minimum national
standards for regulating surface coal mining, to
assist states in developing and implementing
regulatory programs, and to promote reclamation
of previously mined areas left without adequate
reclamation. The act contains several provisions
that are important to park protection at Obed
WSR. While no active coal mines exist in Obed
WSR, two active coal mines operate near the
park. Also, to date, two abandoned coal mines
have been identified in the park and have
undergone some degree of safety hazard
mitigation. Finally, an abandoned mine exists in
proximity to the park’s boundary.

Under 8522(e), the Act prohibits surface coal
mining in units of the National Park System
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subject to “valid existing rights.” This same
section also prohibits surface coal mining
that will adversely affect any publicly owned
park or place on the National Register of
Historic Places unless the mining proponent
has” valid existing rights” to mine or if the
agency with jurisdiction over the park or
place gives its approval. Because of Obed
WSR'’s location within a known coal area,
both of these provisions provide an added
level of protection to the park’s resources
and visitor values. In Tennessee, because
the state does not have a state approved
regulatory program, the implementation of
the above provisions and the actual
permitting of surface coal mines in the state
rests with the USOSM.

Via 8401 of the Act, Congress established
the Abandoned Mine Reclamation Fund
which receives funds from currently mined
coal on a per ton basis. The Fund serves as
a source of moneys for reclaiming land and
water adversely affected by coal mining. To
be eligible for funding, the lands and water
had to have been mined or adversely
affected by coal mining prior to enactment of
the Act. Funds may be expended on both
public and private land.

36 CFR 9B Non-federal Oil and Gas
Rights

Pursuant to the Mining in Parks Act of 1978,
the NPS developed regulations found at 36
CFR Part 96 to provide protection to park
resources that could be affected by the
exercises of rights to non-federal oil and gas
which is only accessible by way of federally
owned or controlled lands or waters.
According to the Non-Federal Oil and Gas
Regulations 71-87 edition, Section 9.30,
such regulations “control all activities within
any unit of the national park system in the
exercise of rights to oil and gas not owned by
the U.S., where access is on, across, or
through federally owned or controlled lands
or waters” (Section 9.30). The regulation
sections specific to water include regulated
use of water, required description of natural
resources (including water impacted by
operations), and measures to protect surface
and subsurface water. All operation plans
must be reviewed and approved by the



Director of the Southeast Region (in the
case of the Obed WSR).

Off-road Vehicle Use Executive Orders
(No.’s 11644 and 11989)

When the enabling legislation allows the
use of off-road vehicles, the NPS is
required to manage off-road vehicle use
under a policy that park system unit
lands will be closed to such use except
for areas or trails specifically
designated as open. If it is determined
that such use is adverse to resources, the
NPS is to immediately close such areas or
trails until the effects have been corrected.

Fish and Wildlife Coordination Act of
1965

This act requires federal agencies to
consult with the USFWS, or National
Marine Fisheries Service, and with parallel
state agencies, whenever water resource
development plans result in alteration of a
body of water. The Secretary of the
Interior is authorized to assist and
cooperate with federal agencies to
“provide that wildlife conservation shall
receive equal consideration and be
coordinated with other features of water-
resource development programs.”

Energy Policy Act (EPA) of 1992

One major provision of EPA (1992) was
a broadening of the existing ban on
development of hydroelectric projects
within national parks. New language
bans new hydroelectric development
within any unit of the national park
system, including recreational areas,
historical sites, and other units of the
NPS. Previously, the ban affected only
national parks and not other NPS units.

Safe Drinking Water Act of 1986

This act directs EPA to publish and
enforce regulations on maximum
allowable contaminant levels in drinking
water. The act requires EPA to issue
regulations establishing national primary
drinking water standards; primary
enforcement responsibilities lie with the
states. The act also protects underground
sources of drinking water; primary
enforcement responsibilities again lie with
the states. Federal agencies having
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jurisdiction over public water systems must
comply with all requirements to the same
extent as any non-governmental entity.

Sales of Park Water Under Public Law
91 -383 (August 18, 1970)

Request for the NPS to provide water
from park springs to a community
adjacent to Grand Canyon National
Park resulted in the Passing of Public
Law 91 -383 in 1970 and its
amendment in 1976 (P.L. 94-458). This
law provides for the NPS to enter into
contracts to sell or lease water to
nearby communities, while recognizing
that water is necessary for the protection of
scenic, natural, cultural and scientific
resources. The law establishes several
tests that must be met before park waters
can be sold or leased. Among the tests
are: (1) that no reasonable alternative
source of water exists, (2) that the services
supported by the water sale are for the
direct or indirect benefit of the park or park
visitors, (3) that it is demonstrated that the
sale is not detrimental to the park, its
resources and visitors, (4) that the sale
is consistent with federal water rights, and
(5) that any agreement is short term and
revocable at any time. Any agreement to
sell or lease water must also be
reviewed by the appropriate
congressional committees.

State of Tennessee Laws,
Programs, and Regulations
Pertinent to Management of
NPS Water Resources and
Watersheds Affecting the
ObedWSR

Water Rights in Tennessee

The riparian water rights doctrine governs
the use of surface water in Tennessee.
Riparian rights are related to, and arise
from, ownership of land abutting a body
of water. The NPS is considered a
riparian landowner since it owns land
abutting the streams comprising Obed
WSR. The rights of those who own the land
include consumptive and non-consumptive
uses (Dellapenna 1991).



Although it is not specifically stated, the
State of Tennessee is considered to
adhere to the theory of reasonable use for
purposes of allocating both surface and
groundwater. Reasonable use is defined
as “each owner of riparian land is
permitted to use the water in a waterbody,
regardless of the effect the use has on the
natural flow, so long as each user does not
transgress the equal right of other riparians
to use the water” (Dellapenna 1991).
Reasonableness under the riparian
doctrine is not subject to simple definition
and is decided by the courts after
examining many factors such as purpose
of use, suitability to watercourse, economic
or social value, harm caused by the use,
practicality of avoiding harm by adjusting
use of one or both of the parties, and the
protection of existing values. Typically,
riparian rights are asserted for water
diverted out of the stream. Riparian rights
could be asserted downstream from
existing diversions to maintain flow levels
(assuming flow levels could be reasonably
maintained, given hydrologic conditions of
the stream) for beneficial and reasonable
uses of water.

Under the Riparian Doctrine, no formal

(1971)

The Policy and Purpose of the
Tennessee Water Quality Control Act

Recognizing that the waters of Tennessee are property of the State and are
held in public trust for the use of the people of the State, it is declared to be

priority exists for water uses. However,
Tennessee

appears to recognize two preferred uses
of water: withdrawal of water for domestic
use, and instream use for navigation
(Thompson 1991). It is unclear if domestic
use includes municipal uses. It appears
the courts have recognized at least five
instream uses of water: navigation,
recreation, hydroelectric power
generation, fish and wildlife
preservation, and aesthetic enhancement
(Thompson 1991). Though not a water
right requirement per se, a permit must be
obtained from the Tennessee Division of
Water Resources for all water uses
(except public water systems) greater than
50,000 gallons per day.

A list of Tennessee laws, programs, and
regulations considered by the NPS to be
the most pertinent to the Obed WSR’s
water resources follows. For a more
thorough list, see Appendix C.

Water Quality Control Act of 1971

The Water Quality Control Act of the State
of Tennessee aims to protect water quality

the public policy of Tennessee that the people of Tennessee, as beneficiaries
of this trust, have a right to unpolluted waters. In the exercise of its public trust
over the waters of the State, the government of Tennessee has an obligation
to take all prudent steps to secure, protect, and preserve this right.

It is further declared that the purpose of this part is to abate existing pollution
of the waters of Tennessee, to reclaim polluted waters, to prevent the future
pollution of the waters, and to plan for the future use of the waters so that the
water resources of Tennessee might be used and enjoyed to the fullest extent
consistent with the maintenance of unpolluted waters.

Moreover, an additional purpose of this part is to enable the State to qualify
for full participation in the national pollutant discharge elimination system
established under Section 402 of the Federal Water Pollution Control Act,
Public Law 92-500.

Additionally, it is intended that all procedures in this part shall be in conformity
with the Uniform Administrative Procedures Act, compiled in title 4, chapter 5.

cts 1971, ch. 164, Sec. 2; 1977, ch. 366, Sec. 1; T.C.A. Sec. 70-325; Acts 1992,

ch. 684, Sec. 1]



through the regulation of pollution sources,
the monitoring of streams and lakes, and
through public education. The State Water
Quality Control Board is identified in the
act, as having the duty to investigate all
problems associated with the pollution of
Waters of the State. The Board has the
authority to grant permission or abate any
activities that may result in pollution of the
Waters of the State. It has the authority to
establish such standards of quality for any
Waters of the State in relation to their
reasonable and necessary use as the
Board deems to be in the public interest.
The Board can also establish general
policies relating to pollution as it deems
necessary to accomplish the purposes of
the act.

State Protected Water Uses. The State of
Tennessee Water Quality Standards, part
of the Water Quality Control Act, describe
the reasonable and necessary uses of
water within the State that are deemed to
be in the public interest. Such uses
include: sources of water supply for
domestic and industrial purposes,
propagation and maintenance of fish and
other aquatic life; recreation in and on the
waters including the safe consumption of
fish and shell fish; livestock watering and
irrigation; navigation; generation of power;
propagation and maintenance of wildlife;
and the enjoyment of scenic and aesthetic
qualities of waters. State Protected Water
Uses designated for the Obed/Emory River
watershed are found in Table | (TDEC
1995).

Some of the criteria described within State
Protected Water Uses include, but are not
limited to, dissolved oxygen (DO), pH,
hardness or mineral compounds, total
dissolved solids, solids, floating materials
and deposits, turbidity or color,
temperature, coliform, taste or odor, toxic
substances, and one criteria that deals with
other pollutants.

State Water Quality Standards insure that
the Waters of the State shall not contain
other pollutants in quantities that may be
detrimental to public health or impair the
usefulness of the water as a source of
domestic water supply.

State Water Quality Standards also define
what is considered to be unacceptable
discharges into Waters of the State. To
guote this section of the Standards,

“Sewage, industrial wastes, or other
wastes, as defined in the Water Quality
Control Act. Sec. 69-3-101, et. seq.,
shall not be discharged into or adjacent
to streams or other surface waters in
such quantity and of such character or
under such conditions of discharge in
relation to the receiving waters as will
result in visual or olfactory nuisances,
undue interference to other reasonable
and necessary uses of the water or
appreciable damage to the natural
processes of self-purification. In relation
to the various qualities and the specific
uses of the receiving water, no sewage,
industrial wastes, or other wastes
discharged shall be responsible for
conditions that fail to meet the water
quality standards. Bypassing is
prohibited except where necessary to
prevent loss of life or severe property
damage, or where excessive storm
drainage or runoff would damage
treatment facilities.”

As outlined in the Water Quality Control
Act:

“All discharges of municipal sewage,
industrial waste, or other wastes shall
receive the greatest degree of effluent
reduction which the Commissioner of
the Tennessee Department of
Environment and Conservation
determines to be achievable through
application of stringent

Table 1. State Protected Water Uses for the Obed/Emory Watershed.

Stream Description Domestic Industrial Fish & [Recreation | Irrigation Livestock

Water Water Aquatic Watering &
Supply Supply Life Wildlife

Emory River | Mile 0 to Origin X X X X X X

Obed River | Mile 0 to Origin X X X X

Daddys Mile O to Origin X X X X

Creek

Basses Mile 0 to Origin X X X X

Creek




effluent limitations and schedules of
compliance either promulgated by the Water
Quality Control Board, required to
implement any applicable water quality
standards, including where practicable, a
standard permitting no discharge of
pollutants, necessary to comply with a State
Water Quality Plan, or necessary to comply
with other state or federal laws or
regulations.”

State Anti-degradation Policy. An anti-
degradation policy, which applies to the Obed
WSR, is found within the State Water Quality
Standards. The Tennessee Anti-degradation
Statement is as follows:

“It is the purpose of Tennessee’s standards to
fully protect existing uses of all surface waters
as established under the act . The Tennessee
Water Quality Standards shall not be
construed as permitting the permanent
degradation of high quality surface waters.
Characteristics of high quality waters include:
(a) Waters designated by the Water Quality
Control Board as Outstanding National
Resource Waters (ONRWS) in accordance
with Section 1200-4-3-.06(3); (b) Waters that
provide habitat for ecologically significant
populations of aquatic or semi-aquatic plants
or animals, including those identified on State
of Tennessee or U.S. Fish & Wildlife Service
(USFWS) lists of rare, threatened, or
endangered species; (C) Waters that provide
specialized recreational opportunities related
to existing water quality; (d) Waters that
possess outstanding scenic or geologic
values; (e) Water where existing conditions
are better than water quality standards.

Waters of the State receiving the ONRWSs
designation by the Water Quality Control
Board are considered to be high quality
waters which constitute an outstanding
national resource, such as waters of national
and state parks and wildlife refuges and
waters of exceptional recreational or
ecological significance. Existing water quality
will be the criteria in these waters. Existing
discharges, including existing upstream
discharges will be allowed at present levels.
No new

discharges, expansions of existing
discharges, or mixing zones will be permitted
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in waters with this designation unless such
activity can consistently meet or exceed
the water quality conditions of the ONRW
or unless such activity will not result in
permanent degradation of the water
quality. Physical alterations that cause
permanent degradation to the ONRW will
not be allowed.

After full satisfaction of the intergovernmental
coordination and public participation
provisions of the State’s continuing planning
process, no permanent degradation is allowed
by the State of Tennessee unless and until it
is affirmatively demonstrated to the Water
Quality Control Board that a change is
justifiable as a result of necessary economic
or social development. Also, it must not
interfere with or become injurious to any
classified uses, existing in such waters, and
deemed to be in the public interest (see State
Protected Water Uses section for a listing of
uses). Existing discharges, including existing
upstream discharges, will be allowed at
present levels. Regulated non-point sources
will be controlled to the extent possible under
the Water Quality Control Act and standards.
Non-point sources exempted from permit
requirements under the Water Quality Control
Act should utilize all cost-effective and
reasonable BMPs.

TDEC's Division of Water Pollution Control
issues several types of permits. Activities
requiring permits include the discharge of a
pollutant to public waters, the alteration of
aqguatic resource, and gravel dredging from a
watercourse. The Division also issues permits
for mineral mining and reviews or certifies
permits issued and administered by federal
agencies. Additionally, construction or
modification of wastewater treatment facilities
must be carried out in accordance with plans
approved by the Division.

NPDES Permitting System. There are three
sections within the Division with National
Pollutant Discharge Elimination System
(NPDES) responsibilities. The Mining Section
issues NPDES Permits for all mining activities
in Tennessee. Surface Mining as well as
NPDES Permits are issued under T.C.A. 59-8-
204 for the “other minerals” or non-coal
operations subject to regulation under this act.



The USOSM issues mining permits for coal.
The Municipal Facilities Sections issue
municipal, small domestic, and industrial
permits.

Waste-load allocations are computer
simulations of discharges into a receiving
stream. The model calculates the levels of
pollutants in the stream and estimates decay
rates. Permit limits are adjusted according to
the results of the model. A Total Maximum
Daily Load (TMDL) also uses computer
models to estimate pollutant loading into a
stream. However, a TMDL estimates
loading from both point and non-point
sources of pollution. Because they are
very labor and time intensive, TMDLs are
typically only performed on streams that
have water quality problems that waste-
load allocations and new permit limits
have not solved.

Pretreatment Program. The federal
pretreatment regulations require all state
agencies administering the NPDES permit
program to develop and administer a state
pretreatment program. The pretreatment
program is designed to reduce the loading
of pollutants into municipal facilities as a way
to Improve compliance rates. The
program is also responsible for sludge
disposal, protecting the receiving stream, and
enforcing pretreatment standards.

The Division is requiring a significant number
of wastewater plants to develop a
pretreatment program as the primary vehicle
for administering, applying, and enforcing
National Pretreatment Standards (40
CFR Part 403.S and 403.6) for industrial
users. This strategy requires wastewater
plants to have complete local programs
whereby notification of industrial users
concerning pretreatment standards will be the
responsibility of the municipality. The Division
will then have an oversight role in which a
minimal amount of resources will be
committed to applying and enforcing
National Pretreatment Standards against
indirect discharges.

Section 404 Certification. Section 404 of
the federal Clean Water Act regulates the
disposal (discharge) of dredged or fill material
into the waters of the Untied States, including
wetlands. This program is administered by
the USACE and the U.S. Environmental
Protection Agency (USEPA). The USACE
has primary responsibility for the permit
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program.

Section 401 of the Clean Water Act
requires that before a 404 Permit may be
iIssued, the state must first certify that the
proposed activity will not violate local
water quality regulations and standards.
The Division’s Natural Resources Section
reviews USACE 404 Permit applications
for compliance with the state’s regulations
and issues certificates as prescribed by
Section 401 of the Clean Water Act.
Without state certification or waiver of
certification, the 404 Permit cannot be
granted. The Nashville District of the
USACE reviews permits in the Obed River
watershed.

The TDEC's Division of Water Pollution
Control issues Aquatic Resource
Alteration Permits and General Permits for
Alteration of Aquatic Resources, both
permits pertaining to water quality, under
the authority of the Tennessee Water
Quality Control Act of 1977 (T.C.A. 69-3-
101). This act authorizes water quality
permits primarily for work resulting in
modification of the physical or biological
properties of the waters of the State (TDEC
1994).

Aquatic Resource Alteration Permit
(ARAP). Aquatic Resource Alteration
permits are required for any alteration of
waters of the State including wetlands
whether or not a Federal 404 permit,
under the Clean Water Act, is required.
Examples of stream alteration activities
requiring permits include:

« dredging, widening, straightening,
bank stabilization

* levee construction

» channel relocation

» water diversions or dams

» water withdrawals

« flooding, excavating, or draining a
wetland

General Permits for Alteration of Aquatic
Resources. General permits are available
for certain activities that involve alterations
of waters of the State. General permits
provide authorization for activities that
cause minimal individual or cumulative
impacts to water quality. The regulations
establish specific, enforceable standards of
pollution control for



work authorized by them. General permits are
available for the following activities:

» sand and gravel dredging, within the
stream corridor

construction of launching ramps
alteration of wet weather conveyances
minor road stream crossings

utility line stream crossings

bank stabilization (of streams)

* debris removal

The Safe Dams Act of 1973

The Safe Dams Act provides that on or after
July 1, 1973, no person shall construct,
enlarge, repair, alter, remove, maintain, or
operate a non-federal dam in the State of
Tennessee without first obtaining a certificate.
The act further requires every owner of a dam
file with the Commissioner of Health and
Environment to obtain an application for a
certificate.

Under the act, certain provisions and
conditions are established for the issuance
and continuance of certificates, and authority is
granted to the commissioner for the adoption of
general rules and regulations that he deems
necessary to accomplish the purpose of the
act. To safeguard the public by reducing the
risk of failure of such dams, certain rules and
regulations are made to: (1) effect the orderly
inventory and inspection of existing dams in
Tennessee, (2) provide for pre-construction
review and approval of all future dam construction
and alteration of dams, and (3) allow for a
program of regular inspection of dams within
the State.

Mineral Test Hole Regulatory Act of 1982

This act regulates the drilling of mineral test
holes in order to prevent the pollution of
potable water resources, both surface and
subsurface, as the result of the introduction of
undesirable substances, including natural
brines, oil, gas, or mineralized waters through
the process of the drilling of mineral test
holes. It also provides basic geologic data to
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the State related to oil, gas, and water
occurrences.

Oil and Gas Surface Owners
Compensation Act of 1984

The general assembly of the State of
Tennessee finds that the exploration
for and development of oil and gas
reserves must coexist with the equal
right to the use, agricultural or
otherwise, of the surface of land within
the State. Therefore, it is the purpose
of this act is to provide constitutionally
permissible protection and
compensation to surface owners of land
on which oil and gas wells are drilled for
the burden resulting from such drilling
operations.




L and Status, Land Use Consider ations
and Planning Relationships

Introduction

This chapter describes land-ownership,
land uses, and planning issues that affect
water resource planning in the WSR. The
diversity of land uses in the study area
dictates that water resource planning take
into account land uses within the WSR
boundaries as well as land uses external to
the WSR within the Obed/Emory River
watershed.

Land-ownership

Land-ownership patterns in the WSR are
of four types: (1) federal lands owned in
fee, (2) state owned lands, including
Catoosa Wildlife Management Area, the
streambeds within the WSR, and bridge
crossings, (3) privately-owned lands yet to
be acquired, and (4) private lands having
federal easements subject to land use
restrictions. These are summarized in
Table 2.

Federal Lands. The total area of the Obed
WSR is approximately 5,056 acres (2046.2
hectares), 2,050 acres (829.63 hectares)
of which is owned by the NPS in fee. The
actual lands Congress legislated for the
Obed WSR consist of:

« approximately 24 miles (38.6
kilometers) of Obed River and
adjacent lands from the Western
edge of the Catoosa WMA
boundary to its confluence with the
Emory River

» approximately 17 miles (27.3
kilometers) of Clear Creek and

adjacent lands from the Morgan
County Line to its confluence with the
Obed River

» approximately 2.5 miles (10.05
kilometers) of Daddys Creek and
adjacent lands from the Morgan
County Line to its confluence with the
Obed River, and approximately 1
mile (1.6 kilometers) of the Emory
River and adjacent lands from its
confluence with the Obed River to the
Nemo Bridge

TVA owns seven river/creek access sites
within the Obed River system, each being
approximately 1.5 acres (0.6 hectares) in
size (Table 3). However, no TVA access
sites occur within the Obed WSR
boundaries.

State Lands. Wild and Scenic River lands
within the Catoosa WMA, as determined by
Congress when the WSR was designated,
will continue to be owned and managed by
TWRA, in a manner compatible with the
purposes outlined in the Wild and Scenic
Rivers Act. The State of Tennessee retains
fee ownership of 57.4 acres (23.2
hectares) above the ordinary high water
line. These lands are managed as part of
the WSR by Memorandum of
Understanding between the TWRA and the
NPS. It is understood (by the NPS) that the
State of Tennessee is also the fee owner
of

Table 2. Summary of NPS Managed Lands in Obed Wild and Scenic River, 1995 data.

Owned in Fee by NPS
Easements Purchased by NPS
Owned by the State of Tennessee
above high water line
riverbed
Remaining to be purchased
TOTAL ACRES
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2,050.0 acres 829.6 hectares
1,066.0 acres 431.4 hectares

57.4 acres 23.2 hectares

269.0 acres 108.9 hectares

1,613.6 acres 653.0 hectares
5,056 acres2,046.2 hectares




Table 3. TVA Owned River/Creek Access Sites Within The Obed River System.

Creek Access Site

Crab Orchard Creek White Rock Ford

Daddys Creek Centers Bridge
Daddys Creek U.S. 70 Bridge
Daddys Creek Meridian Bridge
Obed River Adams Bridge

Whites Creek

Whites Creek Twin Bridges

269 acres (108.9 hectares) of land which lie
below the ordinary high water line. These lands
are described as riverbed and include lands
adjacent to:

» Obed River, south side, from western
edge of Catoosa WMA to Alley Ford,
approximately 23 miles (24.4 kilometers)

* Obed River, north side, from western edge
of Catoosa WMA to river mile 15,
approximately 9 miles (9.5 kilometers)

» Clear Creek, south side, from Morgan
County line to river mile 13.5,
approximately 4.5 miles (4.8 kilometers)

» Daddys Creek, both sides, entire length
within the WSR

Other adjacent lands of the Obed WSR corridor
occurring within the 79,740 acre (32,215
hectares) Catoosa Wildlife Management Area
are owned and managed by TWRA and are
managed in a manner compatible with the
purposes outlined in the Wild and Scenic Rivers
Act, as amended.

Private Land Holdings

« Private individuals and/or corporations
own approximately 1,613.6 acres (653.0
hectares) within the WSR boundary.
Twenty-nine tracts have river frontage and
30 tracts have either trail or vehicular
access on or across the property. The
Obed WSR Land Protection Plan, 1992,
describes the strategy for purchasing non-
federal lands, which lie within the official
boundary, under the management
authority of the NPS.

Private Land Holdings Having Federal
Easements. An additional 1,066 acres (431.4
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Old Lavender Bridge

County River/Creek Mile
Morgan 10.6
Cumberland 175
Cumberland 21.5
Cumberland 27.0
Morgan 25.1
Morgan 4.0
Morgan 6.9

hectares) is privately owned, but subject to
easements restricting land uses which might
impact the Obed WSR. The rights purchased by
the NPS vary slightly from tract to tract
depending on location and topography. These
easements are tailored to specific property, but
generally:

« provide protection for the existing
landscape character

* restrict advertising, dumping trash, and
developing lands and new structures

« provide for public use along the river and
floodplain

« prohibit road construction

e permit limited agriculture and timber
practices on the rim while prohibiting these
activities in the gorge

« prohibit animal operations with large
populations

Major Land Disturbances and
Uses Within the Obed WSR

National Park Service Activities

The NPS operates the park headquarters and
visitors center in Wartburg. The main
components of the NPS activities are internal
maintenance and administration, resource
management, interpretive programs, and visitor
orientation and assistance. Construction and
development of future facilities, include trail
development and additional buildings.
Recreational areas may have limited impacts on
water quality due to sedimentation and land
disturbance.



The NPS maintains picnic and restroom
facilities in the floodplain areas at Nemo
Bridge and Jell Bridge, and additional
restroom facilities are planned for Barnett
Bridge. Primitive camping is allowed at
Nemo Bridge, and unrestricted camping
occurs in other areas of the WSR. Human
waste disposal and litter is a concern in
these areas. During flood events,
restroom facilities located in the floodplain
at the above locations may overturn, and
there is the potential for bacterial
contamination of the adjacent stream.

Roadways and Bridges

The topography of the Obed/Emory River
watershed has been a determining factor
in roadway development. Because of the
steep topography in much of the area
within the Obed WSR, roads are often
built paralleling the drainage patterns of
the landscape. Access to the Obed WSR
is limited. Highway 298, an east-west
road, parallels the Obed River and Clear
Creek and crosses the Obed WSR at
Clear Creek and Jell Bridge. Other
roadways which cross the Obed WSR
include:

Catoosa Road at Nemo Bridge, Ridge
Road crossing Clear Creek at Lilly Bridge,
Firetower Road crossing Daddys Creek at
the Obed WSR boundary with Catoosa
Wildlife Management Area, Barnett Bridge
Road crossing Clear Creek at Barnett
Bridge and a bridge crossing the Obed
River at Potters Ford. TOOT is scheduled
to begin replacement of the existing Nemo
Bridge in May of 1998. Construction
activities and associated sedimentation
due to bridge replacement may have an
impact on water quality, if TOOT does not
use proper BMPs during construction such
as silt fences, check dams, and hay bales.
Erosion from unimproved access roads
and trails within the Obed WSR
boundaries contributes to some
sedimentation of its waterways.

Coal Mining

Although extensive coal mining exists in
the Obed/Emory River watershed, there is
no

active coal mine operations in the Obed
WSR. An abandoned deep mine is located
on the eastern side of the Emory River
approximately 0.5 mile (0.9 kilometer)
upstream of Nemo Bridge and less than
1000 feet (305 meters) upslope from the
river. There is a strip mine on the south
side of the Obed River near Obed River
mile 1, which has re-vegetated with scrub
vegetation. A second abandoned strip mine
is located on the north side of the Obed
River, across from the strip mine site
described above. It is located on property
in the Obed WSR'’s proposed boundary
area.

Oil and Gas

Tennessee’s Division of Geology
records the location of oil and gas
operations on USGS

7.5 quadrangle topographic maps. These
maps indicate there are seven oil and gas
operations within the WSR boundaries.
Four of these sites are active; three are
indicated as abandoned. Two of the
inactive operations are on federal land—
one on the south side of Clear Creek, east
of White Creek, and another northwest of
Lilly Bridge. The other operations are
located on lands not yet acquired but within
the current boundary. Chemical and
petroleum by-products of the production
process from active operations and
leakage from abandoned wells could
impact water quality. Additional map and
field analysis are needed to determine the
exact location of the WSR boundaries with
relation to the oil and gas operations.

Agriculture

Small-scale agriculture takes place on
private lands back from the rim of the
gorge where mixed hardwood-pine forests
have been cleared for cropland. Illegal
cultivation of marijuana does occur within
the Obed WSR boundaries.

Grazing

Small-scale livestock operations occur on
some privately held lands in the WSR
where forested areas back from the rim of
the gorge are cleared for grazing.
Easements on some private lands prohibit
livestock operations with large populations
of animals.
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Silviculture

A large portion of the lands included in the
Obed WSR has been logged at some time in
the past. Silvicultural activities do occur on
privately owned lands, and TWRA may cut
timber within the gorge only when necessary
and after prior consultation with the NPS.
Logging on private land may result in siltation of
adjacent water bodies if stream-side buffer
zones and logging haul roads are not properly
maintained.

Off-road Vehicle Usage

NPS management policies and Title 36 Code
of Federal Regulations, Section 4.10(b) prohibit
ORYV usage. Primitive roads and trails cross the
WSR corridor in several places. ORV
recreational users often use these primitive
trails in violation of regulations. Negative
impacts to water resources occur in the form of
siltation from erosion caused by vehicular
impacts on soil and vegetation, by grease and
oil residues left by vehicles as they pass
through or break down, and by litter or garbage
left behind by the operators and passengers of
ORVs.

External Land Uses

Agriculture

Topography and poor soils generally restrict
agricultural land uses to the relatively level land
of the Cumberland Plateau and western
portions of Cumberland and Morgan counties.
As shown in Figure 3, approximately 3 percent
of the land area in the Obed/Emory River
watershed is in agricultural production, primarily
livestock production, corn, snap beans, and
tobacco. Land use data compiled by Landsat
Satellite Imagery in 1993 indicates at a coarse
resolution, pasture areas comprise 25 percent
of the land use in the Obed River and upper
Emory River watershed. Runoff impacts from
agriculture and livestock operations result in
high levels of bacteria and elevated conductivity
that threaten water quality conditions in the
Obed WSR (Dixon, Natural Resources
Conservation Service, personal
communication). Agricultural BMPs to minimize
impacts to water quality, such as fencing cattle
out of streams and maintaining

riparian buffer zones, are not widely used by
landowners (Dixon, Natural Resources
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Conservation Service, personal
communication).

Silviculture

Forested lands cover over 72 percent of
the O bed/Emory River watershed.
Silvicultural activities are primarily small-
scale forestry operations managed by
independent contractors, and average 50
acres (23.23 hectares) or less (Bible,
Tennessee Department of Agriculture,
Division of Forestry, personal
communication). The primary harvesting
method is selective cutting/selective
regeneration (Arnold, Tennessee
Department of Agriculture, Division of
Forestry, personal communication). Large-
scale industrial-type forestry operations
(greater than 100 acres or 40.46 hectares),
operated by forestry industries such as
Bowater and Champion International exist
in Morgan and Scott counties, but are not
in the Obed/Emory River watershed (Bible,
Tennessee Department of Agriculture,
Division of Forestry, personal
communication). No permits specific to
silviculture are required by the State of
Tennessee to harvest timber, but all
forestry operations must adhere to TDEC
water quality regulations. BMPs are utilized
to limit water quality impacts such as
stream-side buffer zones, and are
voluntary. The State of Tennessee’s
Division of Forestry conducted a BMP
implementation survey to assess how well
BMPs are applied in various forestry
operations. The findings of this survey have
been published in a report entitled BMP
Implementation Survey Report (TDEC
1996).

Some 150-200 acres of trees per year are
harvested from Catoosa Wildlife
Management Area. The majority of lands in
Catoosa are clear-cut. Estimates by
TVVRA indicate approximately 80 percent
of the lands are left to naturally regenerate
back to hardwood forests, while another 20
percent is converted to pine forests.
Logging contractors working in TWRA'’s
Catoosa Wildlife Management Area are
required to be certified by Tennessee’s
Master Logger Program and use
silvicultural BMPs set by the State of
Tennessee to limit impacts to water quality.
Despite the use of silvicultural best
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management practices, studies have found
that high levels of suspended solids enter
streams from unpaved logging/haul roads in
the abed/Emory River watershed (Abbott
1982a), and it is expected that such impacts
will continue.

Coal Mining

The SMCRA provides for the mining of coal
in an environmentally sound manner,
including the reclamation of mined lands. It
was passed in 1977 and went into effect on
May 3, 1978. Coal mining in the
Obed/Emory River watershed has declined
in the years following SMRCA (Waddle,
USOSM, personal communication). The
USOSM data indicate 18 coal mines are
located in the Obed River watershed. Of
those 18, two are listed as active. Disturbed
areas range from 1-39 acres (0.4 15.8
hectares). The USOSM lists 21 mines in the
upper Emory River watershed, ranging in
size from | .65 acres (0.4 .26.3 hectares).
However, data does not indicate which of
these mines are active or abandoned. A
coal mine currently being permitted in the
Island Creek watershed (Permit No. 2981)
poses a potential threat to Emory River
water quality. USOSM personnel indicate
that this mine is permitted to operate
through September 10, 2002 (Walker,
USOSM, personal communication).
Personnel from TDEC’s Mining Section and
the USFWS plan to conduct semiannual
surveys to assess water quality impacts as
a result of this mine (Turner, TDEC,
personal communication).

Both state and federal regulations attempt
to minimize impacts to water quality
associated with any coal mining activities.
Mine operators must adhere to
Tennessee’s Water Quality Control Act and
the Federal Water Quality Act, which
require NPDES permits to manage storm
water, as well as minimization of any water
quality impacts due to toxic leacheates/acid
mine drainage. Despite such regulations,
studies have shown high levels of
suspended solids from unpaved haul roads
and toxic leacheates due to acid mine
drainage have impacted the lower Obed
River, Island Creek, and Rock Creek
(Abbott 1979; Abbott 1982a; Spradlin
1993).
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Oil and Gas

Information provided by the State of
Tennessee’s Division of Geology indicates
there are 944 oil and gas wells in the entire
Emory River basin. This includes both active
and abandoned wells. Due to economic
reasons, oil and gas operations are not as
active in the abed/Emory River watershed
area as in the past, but an increase in oil and
gas prices could accelerate additional
exploration (Hoyal, TDEC, personal
communication). Oil and gas operations use
brine solutions, oil, acids, sudsing agents, and
other chemicals during the drill and production
processes. These chemicals can impact water
guality through spills, releases, and overflows;
such incidents are difficult to locate and
document as they are sporadic and isolated
incidents. The erosion and subsequent
sedimentation from the land clearing and road
construction association with mining activities
also impact water quality (Rikard 1985).

Quarries/Other Mineral Extraction

Quarry areas in the abed/Emory River
watershed primarily mine fieldstone and Crab
Orchard stone. These operations are typically
small (less that 10 acres or 4.0 hectares) and
are a minimal problem with regards to water
quality (Turner, TDEC, personal
communication). Sand mining also occurs in
limited areas of the watershed; two mines are
located on a tributary to Island Creek. Some
limited impacts due to sedimentation occur
due to these mines (Turner, TDEC, personal
communication).

Residential and Commercial
Development

Increased residential and commercial
development in the Obed/Emory River
watershed presents an external threat to the
water quality and quantity in the Obed WSR.
Population in Cumberland County has grown
by 13 percent from 1990-1 995, and growth is
expected to continue based on current trends.
Two significant residential developments are
Fairfield Glade, located along Otter Creek (a
tributary to the Obed), and the Lake Tansi
development along Byrd and Basses Creeks
in the Daddys Creek watershed. These creeks
have been impacted by siltation from



construction activities due to residential
development. Commercial and residential
development in Fentress and Morgan
Counties lags behind that of Cumberland
County, though there is some scattered
residential development in Fentress County
along Clarkrange Highway. There are no local
zoning or engineering regulations dictating
storm water management with regard to
residential and subdivision development in
Fentress, Morgan, or Cumberland counties. In
all areas of the Obed River and upper Emory
River watersheds, increased residential
development and associated water quality
impacts from septic tanks and drain fields will
increase.

Industrial Development

Two industrial parks in the Crossville area
are being developed. The Davis Road Park
consists of 189 acres (76.5 hectares), and
will include a mixed use of both recreational
sites for picnicking and hiking, as well as
industrial sites. A 70 acre (28.3 hectares)
park is located on Genesis Road in
Crossville near Interstate 40. Construction
activities related to industrial park
development may have localized impacts on
water quality, if construction BMPs are not
used. Industrial development in Fentress
and Morgan Counties lags behind that of
Cumberland County due to lack of interstate
highway access.

Increased commercial and industrial
development results in replacing or
modifying existing land surface cover (e.g.,
vegetation) with roads, roofs, driveways, and
other impervious material. The increase in
impervious surface cover increases the
amount, speed, and frequency of runoff from
storms, as infiltration is decreased. The
changes in land use also result in runoff
carrying greater pollutant loadings of urban
non-point source pollution into receiving
streams in the watershed.

Planning Considerations

Administrative actions of the NPS and other
agencies that address the issues raised in
the WRMP are required for implementation
of the WRMP objectives. Planning
considerations regarding NPS activities and
funding, interagency coordination, and

regulatory issues
relate to water resource planning for the Obed

WSR.
National Park Service

Public attitudes in support of the actions of
Obed WSR are vital to ensure protection of
water resources. Though there is local support
for NPS land acquisition and easements,
landowners do not often agree with NPS land
acquisition purchase prices. Vandalism of NPS
facilities and signs is a sporadic problem.

Additional planning issues are related to limited
Obed WSR staff and funding. Presently the
WSR has limited staff and funding to administer
NPS activities and protect the resources of the
WSR. The WSR s staffed by four full-time
employees that includes: a Superintendent,
Administrative Officer, Maintenance staff
person, and one Protection Ranger. Three part-
time positions, including two interpreters and
one protection ranger are hired seasonally to
provide additional support. Annual funding is
$250,000—one of the lowest for any NPS unit.

Inter-agency Coordination

Other state and federal agencies address water
quality and water resource issues in the
Obed/Emory River watershed. The TOEC's
Water Pollution Control Division is in the initial
stages of implementing a watershed approach
to water quality monitoring, NPDES permitting,
and municipal and industrial discharge
permitting. The Emory River watershed will be
one of the first watersheds in the state to be
regulated and monitored in this way. NPS
coordination with TDEC to obtain monitoring
data, information regarding permitting activities
in the watershed, and other water resource
protection efforts is an important step to
implementing objectives of the WRMP.

TVA'’s Clean Water Initiative has established a
River Action Team (RAT) in the Ft.
Loudoun/Melton Hill/Watts Bar watershed, of
which the WSR is a part. The RAT conducts
water quality and biological monitoring of water
resources in the abed/Emory River watershed,
implements water resource improvement
projects, and works to build inter-agency and
community support for water quality
improvement activities and resource
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protection. Working actively with the RAT
may allow the NPS to gain additional
information about resource conditions and
aquatic communities and diversity, as well
as increase public education and support
of the

WSR.

Other agencies conduct water resource-
related activities in the abed/Emory River
watershed. NRCS staff are actively
involved in agricultural land use
assessment, monitoring, and
management. A working relationship
between the NPS and NRCS is important,
especially with regards to promoting
agricultural best-management practices to
reduce the impact of livestock and farming
activities on water quality. The USGS
National Water Quality Assessment
(NAWQA) Program has chosen the Obed
River as one of its 59 national study units,
and will be collecting detailed stream flow
and water quality data. TDEC'’s Division of
Surface Mining (in cooperation with the
USFWS) is coordinating an ecological
assessment program of streams located in
mined areas in the Obed River watershed.
The program is expected to provide
valuable ecological data that can be used
by the NPS in making water resource
planning decisions and assessing potential
impacts of mining activities on the
ecological health of the overall watershed.

Regulatory Issues
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Various regulatory issues need to be
considered when addressing long-term
protection of the water resources of the
WSR. Land use planning, zoning
regulations, storm water management
guidelines, definition of water rights, and
stream-side buffer zone protection all
have the potential to protect, preserve,
and in some cases improve water
resource conditions in the abed/Emory
River watershed. State and local
governments, county planning
commissions, industrial boards,
economic development agencies, and
various other entities deal with these
issues. There is a need to communicate
to these agencies the economic
importance of preserving the integrity of
the WSR, and to implement voluntary
incentives to reduce the impact of non-
point source pollution from increased
land use conversion and resource
extraction activities. It is unlikely, given
economic and political considerations,
that

additional regulations will be enacted.
Voluntary incentives and public
education, however, are likely over time
to make an impact on reducing the
impact of non-point source pollution, if a
coordinated effort is made to emphasize
the importance of the Obed WSR to the
regional economy and its uniqueness as
a natural resource.
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The Hydrologic environment

Introduction

This section reviews the hydrologic setting of
the Obed WSR. Water is the principal
resource of the Obed WSR. Without it and
ensuing processes, the resources for which
the Obed Wild and Scenic River System is
valued would not exist. Lands drained by the
Obed River, Daddys Creek, Clear Creek,
and the upper Emory River form the
watershed for the Obed WSR. It is important
to examine the entire watershed since most
factors affecting the Obed WSR’s water
resources occur outside of its boundaries. A
description of the area follows which includes
physiography, soil, geology, climate, and
other factors affecting surface and
groundwater flows and water quality.

Description of the Watershed

Physiography

Cumberland, Morgan, and Fentress counties
which encompass the Obed WSR National
Park Service Unit lie in the Cumberland
Plateau physiographic province of
Tennessee (Figure 4). The terrain on the
plateau is distinguished by flat to rolling
upland areas (less than 10 percent slope),
deeply incised river gorges, and a long line
of cliffs that separate it from the lower
elevations of the Ridge and Valley Province.
In the northeastern portion of the upper
Emory River (which makes up the northeast
portion of the Obed WSR watershed), the
terrain is more mountainous. The area is
drained by a dendritic (fan-shaped) system
of streams that flow through the narrow
valleys.

Elevations in the watershed range from over
3000 feet (915 meters) above mean sea
level (MSL) in the mountainous upper Emory
River watershed to approximately 850 feet
(259 meters) MSL at Nemo Bridge, the
downstream end of the Obed WSR. Most of
the Obed WSR is influenced by the rolling
uplands on the plateau that exhibits a gentle
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regional slope, varying from about 2000 feet
(610

meters) MSL near Crossville to 1300 feet
(396 meters) MSL at Wartburg. Elevations
along the lands bordering the streams within
the Obed WSR vary from 900 to 1500 feet
(274 to 457 meters) MSL. Some gorge
sections are quite narrow, only 800 feet (242
meters) across, and have near vertical sides,
up to 400 feet (121 meters) high.

The four principal streams of the watershed,
the Obed River, Clear Creek, Daddys Creek,
and the upper Emory River, drain
approximately 615 square miles (1,593
square kilometers) in Cumberland, Morgan,
and Fentress Counties. These high gradient
streams are similar to most other streams on
the Cumberland Plateau. Stream gradients,
with drops averaging 19 feet (5.7 meters) to
34 feet (10.4 meters) per mile, are steepest in
downstream sections. They have a distinct
meander pattern, developed on a higher
surface when the streams had reached a
temporary base level (perhaps on the
resistant Rockcastle Conglomerate). Table 4
lists the major streams and their drainage
areas at selected locations.

Table 4. Drainage Area at Selected
Locations.
Emory River

Mile 27.7, Near Nemo Square
Mile 28.4, Above Obed River Mile
Obed River 612
Mile 0.0, Mouth o1
Mile 1.4, Former Stream Gage near
Lancing S
Mile 4.4, Above clear Creek 518
Mile 9.1, Above Daddy Creek igg
Clear Creek

Mile 0.0, Mouth

Mile 4.1, Jett Bridge 173
Daddy Creek 153
Mile 0.0, Mouth

Mile 9.1, Former Stream Gage near 175
Hebbertsburg 139

Only a short reach of the Emory River is
located within the Obed WSR boundaries.
That reach extends from the Emory River’s
confluence with the Obed River, mile 28.4, to
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Figure 4. Physiographic lecation of the Obed River Watershed
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Nemo Bridge, mile 27.7. Above mile 28.4
the Emory River drains an area of 91
square miles (3235.7 square kilometers).
Its headwaters are located in northeastern
Morgan County that exhibits some of the
most rugged terrain found in this region.

The Obed River is the largest tributary of
the Emory River and has a total drainage
area of 520 square miles (1,295 square
kilometers). Its headwaters are located a
few miles northwest of Crossville and the
stream flows easterly through a narrow
valley toward its junction with the Emory
River. The two principal tributaries, Clear
Creek and Daddys Creek, join the Obed a
few miles above its mouth. Little damage is
suffered from floods on the Obed River
because of the nature of the terrain and
the fact that there is little development or
farming near the stream. Damage to
highways and bridges constitute the chief
item of damage.

In the northwest portion of the watershed
lies the 173 square mile (448.1 square
kilometers) area drained by Clear Creek.
The stream flows north easterly from its
source near Campbell Junction to a point
near the Fentress-Cumberland-Morgan
county line, then southeasterly to its
junction with the Obed River about four
miles above the junction of the Obed and
Emory Rivers.

Daddys Creek, the largest tributary of
Obed River, drains an area of 175 square
miles (453.3 square kilometers). Its
headwaters are located south of the
Cumberland Homesteads, near Crossville.
From there the creek flows northeasterly to
its junction with the Obed River about nine
miles above the mouth.

The average stream slope of the Emory
River in the reach within the Obed WSR is
approximately 13 feet per mile. On Clear
Creek, the average slope in the 15-mile
reach investigated, Mile 0.00 to Mile 14.68,
is approximately 22 feet per mile with the
slope varying from 6 to 52 feet per mile.
The slope of the stream on Daddys Creek
in the 9-mile reach investigated, Mile 0.00
to Mile 9.10, averages approximately 39
feet per mile and varies from 17 to 70 feet
per mile.
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Soils

Soils of the Cumbertand Plateau are
primarily derived from sandstone, shale,
and siltstone. These are predominantly
loamy soils with moderate infiltration rates.
Soil depths of less than | to 5 feet (0.3 to
1.5 meters) occur over most of the plateau
such that overburden soil rarely serves as
a source of groundwater in upland areas.
Along the steep slopes of the mountains
and escarpment, soil depths might range
from 1 to 2 feet (0.3 to 0.6 meters) near
the top to 7 feet (2.1 meters) on the
slopes. The erosion potential on the slopes
is great and can be severe if vegetation is
removed.

Deposits at the foot of the Cumberland
Plateau escarpment consist of a mixture of
coarse, weathered rock and soil derived
primarily from upland Pennsylvanian
caprocks and Mississippian limestones.
These deposits are a mixture of materials
ranging from boulder-size sandstone
blocks to colluvium and alluvium.
Extensive areas of Quatemary alluvium
and colluvium from the caprock cover
flatter areas near the escarpment base.

Geomorphology

All of middle Tennessee was at one time
capped by a thick sequence of
Pennsylvanian sandstones,
conglomerates, and shales. Today, only in
the Cumberland Plateau area does the
caprock continue to protect the underlying
Mississippian limestones from relatively
rapid dissolution. The present topography
has been formed by continuous lowering
of the surface by erosion, a process that
involves slope retreat on beds of different
resistance (Figure 5).

Pennsylvanian sandstones were removed
by erosion from the Central Part of the
Nashville Dome (structural high along the
Cincinnati Arch) during the Mesozoic Era
and the underlying Mississippian
limestones were exposed. Slope retreat by
limestone dissolution then began forming
an escarpment and initiated its subsequent
retreat in all directions away from the
dome (Crawford 1982). Erosion continued
both downward and outward and a plain-
like surface developed
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upon the more cherty and erosion resistant
lower Mississippian rocks during the late
Cretaceous period (Miller 1974).

The resistant Mississippian Fort Payne
formation was breached by erosion during
the Tertiary and Quaternary Periods,
exposing the underlying Ordovician
limestones. This resulted in the Highland
Rim escarpment that is presently retreating
as the Central Basin expands. Dissolution
of the underlying limestones is primarily
responsible for the steep slope angles
along the Highland Rim and Cumberland
Plateau escarpments. Apparently, stream
erosion is occurring at about the same rate
along the Cumberland Plateau (Crawford
1982). Abundant caves and other karst
features associated with both escarpments
appear to have formed under very similar
conditions.

Along the escarpments of the Cumberland
Plateau are rather narrow but important
areas of karst. Caves and karst features
are abundant in this region, with most of
the larger caves occurring in the Monteagle
limestone near the base of the
escarpment. The base of the escarpment
usually corresponds to an area of cherty
St. Louis limestone and Warsaw formation
(Figure 5). Maps of reported cave locations
in Middle Tennessee show highest
concentrations of caves along two
somewhat parallel lines that trend
northeast-southwest. The easternmost line
corresponds with the western escarpment
of the Cumberland Plateau while the other
corresponds with the escarpment of the
Highland Rim. In both locations, one finds
a similar relationship between erosion
resistant caprock and underlying weak
limestones.

The strata along the retreating Cumberland
escarpment are rarely horizontal. There is
also a strong correlation between caprock
removal by slope retreat and conduit cave
systems. Conduit caves along the
escarpment result primarily from
subterranean invasion of surface streams
flowing off of the plateau (Figure 5). This
invasion usually occurs near the contact
between the overlying Pennington
formation and underlying Bangor
Limestone. Water usually resurfaces on
top of the resistant Hartselle formation
halfway down the escarpment and reenters
the underlying Monteagle limestone.
Where the local dip is toward the
escarpment, caprock removal may

often be accelerated by subterranean
stream invasion occurring several miles
behind the retreating escarpment.

Climate

The climate in the region is humid with
moderate temperatures. A frost-free
season lasts about 180 days from late April
to late October. Temperatures reach or
exceed 90° F (32° C) about 75 days per
year and winter temperatures seldom drop
below -5° F (-21° C) (NPS 1995). Yearly,
the Cumberland Plateau receives about 52
inches (132 centimeters) of precipitation
(NPS 1995).

Precipitation is distributed throughout the
year with the highest amounts occurring in
the winter and early spring. Figure 6
displays the average mean monthly rainfall
recorded at five rain gages in or near the
WSR. Rainfall associated with severe
summer thunderstorms can be heavy and
tornadoes occasionally occur on the
plateau. Short summer droughts occur but
severe droughts are rare. The driest
periods occur in the autumn from
September through November.

Evaporation and water loss from biological
activities and processes on the plateau is
less than in adjacent watersheds. Short
summer droughts occur but severe
droughts are rare. Normally, the driest
periods occur in the autumn from
September through November.

Surface Water Resources

Stream Flows

Stream flows are determined by rainfall
and runoff patterns, groundwater recharge,
and flow alterations occurring in the
watershed. Like other streams on the
plateau, the Obed River and its tributaries
have their highest flows during the winter
and spring. Low flow periods normally
occur in summer and early autumn, when
upper reaches of the river system
resemble intermittent streams in which
pools form with little or no flow between
them. Figure 7 shows the difference in
average flows throughout the year based
on long-term recorded stream flow for the
Emory River at Oakdale, Tennessee.
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The existing potential for high flows during
storm events and extremely low flows
during dry seasons create a wide range of
flows in the Obed WSR streams. Stream
flows on the Emory River at Oakdale,
Tennessee, have been measured from
nearly O cubic feet/second (cfs) to more
than 190,000 cfs, as recorded in March of
1929. Figure 8 shows the percent of time
that a given discharge is equaled or
exceeded on the Emory River at Oakdale
(Plotted from data compiled in “Flow
Duration and Low Flows of Tennessee
Streams Through 1992, U.S. Geological
Survey 1996"). Figure 9 illustrates the
percent of time that a given mean daily
discharge is equaled or exceeded on the
Obed River at the former stream gage
location near Lancing (Plotted from Data
compiled in “Flow Duration and Low Flows
of Tennessee Streams

Through 1992 U.S. Geological Survey
1996"). Both Figures 8 and 9 illustrate the
wide variation in flows that occur in the
abed/Emory system. One example for

Figure 8 is that 10 percent of the time, flow
in the Obed River at Lancing is greater
than 2500 cfs, and 10 percent of the time,
flow is less that 20 cfs.

Flooding typically occurs within the
watershed due to long, wet periods in
winter and spring that saturate the soil,
increasing runoff and ca using high water
levels in the streams. Intense summer
downpours can also occur which result in
flash floods during this low flow period.
Figure 10 is a graph showing flood peaks
that have occurred on the Emory River at
Oakdale from 1928 through 1994. All flows
greater than 20,000 cfs that had occurred
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Emory River at Oakdale (1927 - 1995)
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Obed River near Lancing (1958-68, 74-87)
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since 1928 are shown. As the graph shows,
sixteen floods with peak flows over 70,000
cfs were recorded at the Oakdale gaging
station between 1928 and 1994. Eighty
percent of these floods have occurred
between December and April.

Although stream flow data recorded at the
Obed River at Lancing and the Emory River
at Oakdale gages is the most widely used,
several other gages have been in place or
are currently in existence on streams in the
Obed WSR. Table 5 lists these stream
gages; Figure 11 depicts the location of
stream gages.

Table 5. Stream Gage
Inf

Gage Name | Location

Impoundments

Since the designation of the Obed WSR,
NPS staff have been concerned that the
construction of water supply and
recreational use reservoirs on the Obed
River and its principal tributaries may
significantly lower summer stream flows
in the Obed WSR and impair water-
related resource attributes. This concern
arises from not only the consequences of
altered stream flow to the Obed WSR but
the NPS mandate to preserve the free-
flowing condition and outstandingly
remarkable values of the Obed WSR as
provided in the Wild and Scenic Rivers
Act (16 U.S.C. 1271-1287) as well.

ormation.
USGS Stream Period of Record Gage Type Located
Gage Numberson Base
Emory River near Wartburg03538500 1934-1957 Recorder X
1958-1 967Crest Gage
1966-1968 Recorder
1969-1 982Crest Gage
Emory River at Dearmont 03540000 1920-1 927 Recorder 1929
Estimate
Emory River at Oakdale 03540500 1927-present Recorder X
Obed River at Crossville 03538600 1955-1 985 Crest Gage
1991-1995  Recorder
Obed River near Lancing 03539800 1956-1 968 Recorder X
1973-1988  Recorder
Obed River Trib. near 03538800 1955-1 970 Crest Gage
Crossville
Little Obed River near 03538700 1955-1 967 Crest Gage
Crossville Crest Gage
Byrd Creek near Crossville 03539100 1968-1 975 Crest Gage
Daddys Creek near Grassy 03539000 1925-1 927 Tape Gage
Cove 1927-1 930 Staff Gage
Daddys Creek near Crab 03539500 1930-1 934 Staff Gage
Orchard 1934-1958 Recorder
Daddys Creek near 03539600 1957-1 968 Recorder X
Hebbertsburg
Rock Creek near Sunbright 03538300 1955-1 971 Crest Gage
Self Creek near Big Lick 03538900 1968-1 985 Crest Gage
Lick Creek at Big Lick 03538950 1968-1 973 Crest Gage
Bitter Creek near Wartburg03541000 1967-1969 Crest Gage
Bitter Creek near Camp 03541100 1967-1985 Crest Gage
Austin
Bitter Creek near Oakdale 03541300 1967-1 975 Recorder
Forked Creek near Oakdale 03541200 19671975 Crest Gage
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It is a generally accepted fact that stream
regulation reduces natural physical and
biological variability and promotes
conditions of constancy within a stream
system. Within the Obed River watershed,
numerous ponds and water supply
impoundments exist on several tributaries
upstream of the Obed WSR. It is possible
that natural flows within the Obed WSR
have been altered due to the individual
and/or cumulative effects of stream flow
impoundment in the watershed. The lack
of comprehensive planning and
management has allowed for the
development of impoundments in the
Obed River watershed and demonstrates
the need for basin wide/regional
comprehensive water resource planning.

The number of impoundments in the Obed
River watershed has increased rapidly
since 1943. As shown in Figure 12
(located in back cover pocket), in the
period between 1943 and 1946, 388
impoundments were added to the
watershed for a total surface area 522
acres (211 hectares). From 1976to 1987,
748 impoundments were added. During
the period from 1988 to 1994, 1767
impoundments were constructed in the
Obed River watershed. The total number
of impoundments constructed from 1943 to
1994 is 2903, for a total surface area of
3818 acres (1542 hectares). Of these, 42
reservoirs larger than 2 acres (0.8
hectares) in surface area have been
identified. According to the NPS’s 1993
Dams Inventory Report, 14 of these
impoundments are more than 50 acre feet
in size. Some of the biggest lakes in the
watershed are: Lake Tansi, Brown Creek
Lake, Fox Creek Lake, Dartmoore Lake
and Lake Holiday.

The USACE and/or WA have prepared six
studies examining the possibility of
damming streams in the watershed since
1932. None were constructed because
they were cost prohibitive, offered poor
recreational opportunities, provided only
minimal flood storage, or would destroy
aesthetic resources. At this time, there are
no known plans to proceed with any of
these projects.

Existing Impoundments. From Lake
Holiday, the city of Crossville operates a 3
million gallon per day (MGD) intake for its
water treatment plant. This water source

currently meets the city’s domestic needs.
However, a 1973 engineering report indicated
that at the current growth levels of that time,
the withdrawals would drain the city’s water
supplies by 2020.

When water is withdrawn from Lake Holiday,
the amount of water flowing out of the
reservoir during late spring, summer, and
early fall greatly decreases. During these
periods, the only flows into the Obed River
come from the water plant filter’s backwash,
groundwater supplies, limited flows from small
tributary streams, and sewage treatment plant
discharges.

Proposed Impoundments. A 100-acre (40.4
hectare) lake and 1.5 MGD water treatment
plant have recently been proposed for
construction on Clear Creek by the Catoosa
Utility District and Farmers Home
Administration. The site is at river mile (RM)
44, approximately 26 miles (41.8 kilometers)
upstream of the Obed WSR, and will have a
5.89 square mile (1,525.5 hectares)
watershed. Other similar projects may be
proposed in the future as development
pressures around the Crossville area
increase.

Floodplain Information

Although general direction for the
management and protection of floodplains can
be found in Floodplain Management
Guidelines (NPS 1993a), detailed floodplain
information has not been developed for the
major streams within the Obed WSR. This
information would consist of computed flood
flows and flood elevations and detailed
floodplain mapping. Generally speaking, the
floodplains of the major streams within the
Obed WSR are largely undeveloped. Because
of the steep stream slopes and narrow river
valleys on these streams, the floodplains are
relatively narrow. Flood damage would be
primarily limited to county roads and bridges.

Wetlands

The NPS has a legislative mandate to
preserve the resources of the National Park
System, to facilitate public enjoyment of these
resources, and to do both in ways that ensure
their unimpaired integrity for use and
enjoyment by future generations (NPS 1998).
Executive Order 11990 directs the NPS to
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avoid adverse impacts associated with the
destruction or modification of wetlands and
to avoid support of new construction in
wetlands wherever there is a practicable
alternative (NPS 1998). NPS actions that
adversely impact wetlands require
compliance with the USACE 404 permit
procedures for activities that discharge
dredged or fill material into waters of the
U.S., including wetlands and Section 404 of
the Federal Clean Water Act (NPS 1998).

Wetlands serve many functions in the Obed
WSR. They include sediment retention,
wildlife habitat, habitat and landscape
diversity, and some amount of nutrient
cycling and production export. Because of
the small total number and overall acreage of
wetlands in the Obed WSR and surrounding
Cumberland mountain region, all of the
wetlands in the Obed WSR boundaries
should be considered to be functionally and
ecologically important.

WA retained Barbara Rosensteel, JAYCOR,
Inc. Environmental Wetlands Specialist, in
August of 1996 to analyze National Wetland
Inventory (NWI) maps and determine the
presence and location of wetlands within the
Obed WSR. Her findings are presented in
Appendix D. The jurisdictional status of the
mapped wetlands, the potential for the
occurrence of additional wetlands, and a
brief functional determination was included in
the analysis. Wetland identification was
based on vegetation, visible hydrology, and
geography. Potential wetland areas were
determined from topographic evidence and
professional knowledge of upper perennial
river systems.

The wetlands were classified according to
the Cowardin system for the classification of
deepwater habitats and wetlands (Cowardin
et al. 1979). The wetlands mapped by the
NWI in the Obed WSR include the following
Cowardin system classifications:

* Riverine Upper Perennial Rock,
Rubble, Permanently Flooded

» Riverine Upper Perennial Rock Shore,
Rubble, Seasonally Flooded

 Palustrine Scrub-Shrub Broad-leaved
Deciduous, Temporarily Flooded

 Palustrine Forested Broad-leaved
Deciduous, Temporarily Flooded

The Upper Perennial subsystem of the
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Riverine System is characterized by High-
gradient, high-velocity water flow. The
substrate consists of rock, cobbles, or
gravel with occasional patches of sand. The
Rock Bottom class, Rubble subclass, and
Rocky Shore class are all characterized by
bottom areas with 75 percent or greater
cover of stones, boulders, and bedrock; and
vegetative cover of less than 30 percent.
The vegetative cover consists of lichens,
blue-green algae, mosses, and liverworts.
The two Rivenne system wetlands would
not be considered to be jurisdictional
wetlands because of the absence of
emergent vegetation.

The Palustrine System includes all non-tidal
wetlands dominated by trees, shrubs,
persistent emergents, and emergent
mosses or lichens. The Palustrine Scrub-
Shrub and Forested wetlands are
dominated by woody vegetation less then
one and greater then six meters tall,
respectively. Dominant woody species in
wetlands in this area are buttonbush,
smooth alder, silky dogwood, red maple,
green ash, and sycamore.

The Obed River, Clear Creek, and Daddys
Creek in their entirety within the Obed WSR
are classified as Riverine Upper Perennial
Rock, Rubble, and Permanently Flooded
wetlands. They are not considered to be
jurisdictional wetlands because of the
absence of vegetation. Four wetlands were
located on the Obed River and 28 potential
wetland areas may exist within the banks of
the Obed River, Clear Creek, and Daddys
Creek and at tributary confluences
(Appendix D).

Certain types of Rivenne system wetlands
may exist within the banks of the Obed
River, Clear Creek, and Daddys Creek and
at tributary confluences. These include:

 Riverine Upper Perennial Rocky
Shore Bedrock

» Riverine Upper Perennial Rock Shore
Bedrock

* Riverine Unconsolidated Shore
Cobble Gravel

* Riverine Unconsolidated Shore Sand

* Riverine Unconsolidated Shore
Vegetated

* Riverine Upper Perennial Streambed
Bedrock



* Riverine Upper Perennial Streambed
Rubble

* Riverine Upper Perennial Streambed
Cobble-Gravel

* Riverine Upper Perennial Streambed
Sand

* Riverine Upper Perennial Streambed
Vegetated

In a region with a limited wetland resource,
the scattered incremental loss of wetlands
could rapidly escalate to a significant
cumulative impact to wetland functions and
dependent aquatic systems. Therefore, field
investigations at the appropriate time of year
are necessary to find wetlands that may have
been missed in the NWI mapping and to
verify the presence and extent of NWI-
mapped wetlands. In this way, the impact of
future development in the Obed River
watershed on wetlands within the Obed WSR
could more easily be identified and
necessary actions taken to protect them.

Water Quality

Due to impacts such as organic enrichment,
low DO, nutrients, siltation, and flow
alterations resulting from municipal point
sources, land development, and dam
construction, the portion of the Obed River
that flows through Crossville, Tennessee is
designated as “partially supporting” of its
designated uses (TDEC 1994). As the river
course approaches the boundaries of the
Obed WSR, the effects of dilution from
tributaries improve the water quality of the
Obed River to the extent that it is considered
to be “fully supporting” by the time it reaches
the National Park Service Unit's boundaries.

Impacts upon the Obed WSR water quality
come primarily from areas in the watershed
that lie outside of Obed WSR boundaries
(Rikard 1985). Therefore, water quality
studies and monitoring should include areas
in the watershed beyond the Obed River,
Clear Creek, and Daddys Creek (Spradlin
1993).

The USGS NAWQA Unit began monitoring
water quality, on a monthly basis, at Lilly
Bridge on Clear Creek during the summer of
1996. Water quality parameters used by
USGS include: temperature, pH, conductivity,
and DO are determined in the field, iron,

sulfate, manganese, turbidity, chloride,
hardness, acidity, alkalinity, total and fecal
coliform and fecal strep.

The Obed WSR National Park Service Unit
has monitored water quality at ten stations
within its boundaries since 1982 (Table 6).
Fifteen parameters were selected to identify
the water quality concerns relative to coal
mining, oil and gas exploration, sewage
discharge, garbage disposal, agriculture and
forestry practices. Temperature, pH,
conductivity, and dissolved oxygen are
determined in the field. Iron, sulfate,
manganese, turbidity, chloride, hardness,
acidity, and alkalinity levels are determined
at the Big South Fork National River and
Recreation Area (Big South Fork NRRA) in-
house laboratory. Total and fecal coliform
and fecal strep are also determined. This
work is conducted by ancillary staff support
from Big South Fork NRRA. Additionally,
TDEC began monitoring water quality at
three stations within the Obed/Emory River
watershed, (but outside the Obed WSR) in
January of 1997 (Table 6) as part of a new
program for watershed, water quality
monitoring.

In January of 1997, the TDEC began
conducting water quality sampling on the
Obed/Emory watershed. This sampling will
continue for a period of two years as part of
a statewide, two year rotational, watershed
sampling program (Stodola, TDEC, personal
communication). The TDEC has selected
three water quality, sampling stations for the
Obed/Emory watershed (Cartwright, TDEC,
personal communication). One of the
stations is located at Potter Ford on the
Obed River and is sampled bimonthly.
Another station is located on the Emory
River at Oakdale and is sampled bimonthly.
The last station is an “ecoregion” station (i.e.,
considered to be typical for the ecoreg ion in
terms of physiography, gradient, etc.) and is
located on Clear Creek at Jett Bridge (State
Highway 298). This station is sampled
guarterly. TDEC has no plans for additional
water quality monitoring stations (Stodola,
TDEC, personal communication).

Seven NPDES permits designed to limit the
amount and type of effluents discharged into
Obed River watershed have been issued by
the TDEC (Table 7). These permits are all



Table 6. Water Quality Monitoring Stations
Location of Water Quality Station River/Creek Mile ~ Sampling Schedule
NPS Stations
» Clear Creek at Lilly Bridge 1.5 Monthly
e Clear Creek at Barnett Bridge 8.7 Monthly
» Daddys Creek at Devil's Breakfast Table 2.4 Monthly
* Emory River at Nemo Bridge 27.7 Monthly
* Emory River above mouth of Obed River 29.0 Monthly
» Otter Creek at bridge crossing off of —3.2 Monthly
Catoosa Road
» Obed River at Potter Bridge (bacteria 13.0 Monthly
only)
e Obed River just below Adam’s Bridge 24.8 Monthly
* Mouth of Rock Creek above Nemo 0.0 Monthly
Bridge
» Mouth of White Creek above Barnett 0.0 Monthly
Bridge
TDEC Stations
» Potter Ford on the Obed River 20.8 Bimonthly
* Emory River at Oakdale 18.3 Bimonthly
* Clear Creek at Jett Bridge (Highway 298) —6.5 Quarterly
(Genesis Road)
Table 7. NPDES permits issued in the Obed River Watershed.
Permit Number Permit Issued To: County River / Creek
TNO0060941 City of Crossville, Tennessee Water  Cumberland Obed River
Treatment Plant
"I TN0O067822 Flowers Thrift Store Cumberland Obed River
TN0067831 Crab Orchard Utility District Water Cumberland Otter Creek
Treatment Plant
TN0024996 Crossville, Tennessee Sewage Cumberland Obed River
Treatment Plant
TNO0025615 F?irfield Glade Sewage Treatment Cumberland  Daddys Creek
Plant
TNO0027634 Tennessee Department of Cumberland Daddys Creek
Transportation, 1-40 R.A.
Cumberland
TNO073750 Plateau Ready Mix Cumberland Unnamed
Branch to Obed
River

related to municipal and industrial effluents

(Smith, TDEC, personal communication).

The City of Crossville has two designated

water quality monitoring stations and has
no plans for any additional sites (Annis,
Crossville Wastewater Treatment Facility,
personal communication). The designated
stations are

located one and two miles below the city’s
sewage treatment plant (STP). With
recent improvements in the aquatic
communities (as documented by Wendel
Pennington Associates, Inc.) and
enlargement of plant facilities, the Plant’s
NPDES permit no longer requires
instream biological and chemical testing
at these stations unless an impact is




suspected (Annis, Crossville Wastewater
Treatment Facility, personal communication;
Stodola, TDEC, personal communication).
However, the STP’s NPDES permit does
require water chemistry monitoring directly
below the plant’s discharge on a daily basis.

Historical water quality data for the Obed River
watershed has shown that the primary impacts
upon the Obed Wild and Scenic River and its
tributaries have been from agricultural and/or
forestry practices (i.e., plantations) in the area
(Rikard 1985). A second, but possibly more
severe impact, can be produced by acid mine
drainage from coal mining in the watershed
(Rikard 1985). Current data has shown that
although the most significant impacts are still
from agricultural and/or forestry practices, there
is increasing influence from urban development
in the upper reaches of the Obed River in and
around the city of Crossville, TN (Wojtowicz and
Clark 1989; TDEC 1994). It would appear
prudent to continue monitoring agricultural and
commercial forestry practices in the watershed
due to the occurrence of Atrazine, a commercial
pesticide, in trace amounts throughout the
watershed (Treece, USGS, personal
communication).

Obed River. On the Obed River proper, the
primary impacts are from the city of Crossville,
Tennessee and the surrounding area. Most of
these impacts can be related to the increased
levels of urban development taking place in this
region. The source of particular interest in the
past has been the Crossville STP. As
mentioned, effluent from this plant is regularly
tested for toxicity directly below the discharge
point using standard methods (Eckenfelder
1991a, 1991b, 1991c). Results from these

tests showed some mortality of Ceriodaphnia
dubia and some effects on the growth of
fathead minnows. Earlier studies of the reach
below the STP indicated that the river's
condition was in an unhealthy state, but was
comparable to the reach above the STP
(Melgaard and McKinney 1979; Sulkin 1988).
These studies indicated that although the STP
was having a negative influence on the river the
most significant impact was occurring upstream
of the plant. Sources of impact responsible were
considered to be urban runoff/erosion, the water
plant backwash water, and low flow effects from
Lake Holiday
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(Sulkin 1988). Results from later studies have
indicated similar conditions still exist and are
increasing due to more urban development
(Wojtowicz and Clark 1989; Pennington and
Assoc. 1994). Current state classifications show
that the portion of the Obed River that flows
through Crossville is designated as “partially
supporting” of its designated uses due to
organic enrichment, low DO, nutrients, siltation,
and flow alteration, resulting from municipal
point sources, land development, and dam
construction (TDEC 1994). At the point where
the Obed River flows into the National Park
Service Unit boundaries, the effects of dilution
from tributaries have improved the water quality
to the point where the river is designated “fully
supporting”.

Clear Creek. Clear Creek has shown little
evidence of impacts. Slightly elevated levels of
conductivity, fecal coliform, and fecal
streptococcus indicate some impacts from
agricultural practices and potentially human
waste disposal systems (septic systems, STP)
(Rikard 1985; Spradlin 1993). Recent detection
of the pesticide Atrazine, in trace amounts,
indicates impacts from agriculture as well
(Treece, USGS, personal communication).
Trace levels of sulfates were also detected,
which may indicate some minor runoff from coal
mining activities (Rikard 1985). However,
sulfates can also be produced by mere
disturbance of certain minerals in the watershed
(Julian, TVA, personal communication).

Other Tributaries. Of the many tributaries into
the Obed Wild and Scenic River, four have been
the subject of past and present monitoring.
These are: White Creek (flows into Clear
Creek), Daddys Creek and Otter Creek, (flow
directly into the Obed River), the Emory River
(the Obed River flows into it at the lower end of
the Obed WSR boundaries), and Rock Creek
which flows into the Emory River before it enters
the Obed WSR boundaries (Rikard 1985;
Spradlin 1993).

Both White Creek and Daddys Creek have
experienced slightly elevated levels of
conductivity and hardness, indicating some
impacts from agricultural and/or forestry
practices (Rikard 1985). More current data has
shown that these conditions persist but have not
worsened (Spradlin 1993). Otter Creek has
experienced some degradation due



to the exposure of coal seams and the location,
construction, and operation of Dartmoore Lake
(Bakaletz, NPS, personal communication).

The Emory River has been designated as only
“partially supporting” of the use classifications
designated by TDEC through much of its course
due to siltation resulting from surface mining and
highway maintenance and runoff (TDEC 1996).
These impacts are greatly reduced due to the
effects of dilution downstream of the Obed River
confluence.

One of the most heavily degraded tributaries in
the system is Rock Creek. The effects of acid
mine drainage have made this stream almost
unsuitable for aquatic life (Rikard 1985). Recent
data suggest that conditions have changed little
(Spradlin 1993).

Groundwater Resources Obed

River Watershed

The Obed River watershed is located in the
Cumberland Plateau physiographic province of
Tennessee’s Cumberland Plateau (note: for a
detailed description of the area’s physiography
see the Physiography section). The watershed is
drained by the Obed River and its tributaries (as
shown in Figure 13). Areas southeast of the
watershed boundary are drained by Piney Creek
and the Sequatchie River which originates from
the subsurface drainage of Grassy Cove (Figure
13). Fentress County, north of the watershed, is
drained by the Obed and Wolf Rivers. The
eastern portion of Fentress County is drained by
tributaries to the New River which subsequently
flows into the Cumberland River.

Hydrogeology

Geology. The Obed River watershed is
immediately underlain by gently dipping
Pennsylvanian sandstones, siltstones, shales,
some conglomerates, and coals (Figure 14).

These rocks have a thickness of about 1,500 feet

(457.2 meters). The Pennington Formation of
Mississippian age is a transition from the basal
Pennsylvanian sandstone and shale to

underlying Mississippian carbonate rocks that are

less resistant to weathering. These carbonate
rocks are predominately

limestones, calcareous shales, and siltstones, with
a maximum thickness of about 1,000 feet. The
Devonian Chattanooga shale and Rockwood
Formation of Silurian age underlie the
Mississippian rocks.

Uppermost rock units of the Obed River watershed
are depicted in Figure 15. The Rockcastle
conglomerate dominates as the uppermost rock in
the watershed although younger formations
occupy isolated higher elevations on the plateau
and along the southeastern border. As shown in
Figure 15, the Obed River and major tributaries
have incised through the Rockcastle conglomerate
and underlying Vandever, Newton, and Whitwell
Formations to the Pennington Formation.
Mississippian limestones outcrop
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along the Sequatchie Valley escarpment, Grassy
Cove, and smaller cove areas south-southeast of
the watershed boundary.

The same mountain-building forces that resulted
in the Southern Appalachian Mountains and
deformed the rocks of the Valley and Ridge
formed the structures of the Cumberland
Plateau. Rocks along the eastern escarpment of
the plateau and many miles westward along
some zones were extensively faulted and folded
(Figures 13 and 14). The structural trend is SW-
NE like the Southern Appalachians. The
Sequatchie Valley, one of the largest and most
spectacular anticlinal valleys in the world, owes
(in part) its origin to these forces. At the
northeastern end of the anticline, massive
sandstone forms the Crab Orchard Mountains.
The anticline diminishes to the northeast and
disappears at the Emory River Fault zone. This
fault zone is part of a long belt of structural
deformation northwest of the Crab Orchard
Mountains. The belt is largely a series of thrust
faults that are connected by cross faulting and
anticlines (Swingle 1961).

Aquifers

The soil over most of the plateau is too thin to be
of any regional significance as an aquifer,
although soil thickness and permeability at
specific locations can produce ample
groundwater supplies for domestic purposes.
Within the Obed WSR watershed, the primary
aquifer system resides within shallow
Pennsylvanian sandstones and conglomerates.
However, certain Pennsylvanian rock formations
are better aquifers than others due to their
hydraulic characteristics and recharge attributes.
Deeper aquifers also occur within the Obed WSR
watershed in Pennsylvanian rocks and
Mississippian limestones. However, their
exploitation is limited by depth and hydraulic
characteristics. Shallow aquifers that border the
Obed WSR watershed or occur in isolated areas
include karstic zones and colluvial/alluvial
deposits at the base of the escarpment. These
aquifers are not considered regionally extensive
since they occur in isolated areas or along
narrow horizons. However, they are important
recharge considerations in an evaluation of water
resources for the Obed WSR. In a

generalized form, aquifers within the watershed

area include:

» Shallow aquifers (< 200 feet) within
Pennsylvanian sandstone and
conglomerates

» Deeper aquifers (> 200 feet) within
Pennsylvanian sandstone and
conglomerates (and Mississippian rocks)

» Shallow karstic aquifers in cove areas
along the Cumberland Plateau

* Shallow colluvium/alluvium and underlying
karst aquifers at the base of the
Cumberland Plateau escarpment

Recharge. Recharge is an important
consideration in the potential development of
groundwater supplies in the watershed area. In
general, groundwater levels (storage) tend to
follow a seasonal cycle (related to precipitation
and evapotranspiration) with highest levels
occurring in the spring and lowest levels in the
late fall (Gaydos et al. 1982a, 1982b). Upland
aquifers in the study area are recharged by
precipitation and local inflow from losing streams.
According to Hoos (1990), the recharge rate for
the shallow and deeper sandstone/conglomerate
aquifer of the Cumberland Plateau ranges from 4
to 9 in./yr. and averages 6.5 in./yr. Based upon
hydrograph and regression analyses of stream
flow data by Hoos (1990), the net annual
recharge estimates for the Emory River (near
Oakdale, Tennessee), the Obed River (near
Lancing, Tennessee) and Daddys Creek (near
Hebbertsburg, Tennessee) are as shown in
Table 8.

Recharge to bordering karstic aquifers is highly
variable due to direct recharge from upland
streams and changes in groundwater flow paths
(and subsequent storage) under different
recharge rates.

Geographical Distribution of Existing Water
Supply Wells. Julian (1996) evaluated the extent
of shallow aquifer use using water supply well
records of Cumberland and Fentress County
obtained from the TDEC. Although this is the
most comprehensive database known to exist for
the area, it should be noted that it is not a
complete record of all domestic and industrial
wells in the study area. The database included
1,536 supply wells in Cumberland County and
664 wells in Fentress
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Table 8. Net Annual Recharge Estimates
for Cu Streamfiow
Hydrograph and Regr
Station Date
Emory River 1973
Emory River 1970
Emory River 1969

Obed River 1975
Obed River 1983
Obed River 1981
Daddys Creek 1962
Daddys Creek 1968
Daddys Creek 1966

mberland Aquifers Based Upon
Plateau ession Hoos 1990)
Analyses (
Recharcie
Flow Condition (in./yr.)
High
Average
Low
10.2
8.9
3.7
Av
Av

County. The reported wells are dispersed
primarily within the flatter areas of the study
area along highways and secondary roads. The
mountainous area in southeastern Cumberland
County and the dissected NW corner of
Fentress County exhibit significantly fewer wells
due to natural geographic boundaries and lower
population densities.

Shallow Aquifers within Pennsylvanian
Sandstone and Conglomerates. For the
purposes of this report, shallow wells are those
limited to depths of 200 feet (61 meters). On the
Cumberland Plateau, beds of sandstone and
conglomerate are the main sources of water
supplied to shallow wells. The soil over most of
the plateau is too thin to be of any significance
for groundwater supplies. Shale and coal beds
act as confining layers. Because these rocks
contain little primary porosity (intergranular
voids), groundwater occurs mostly in secondary
openings such as fractures and joints. Locally,
groundwater exists under artesian pressure and
perched aquifers are also common. Springs
occur at natural discharge points from fractures,
joints, and bedding planes in horizons underlain
by low permeability rocks (Julian 1996).

Where present, the uppermost rock formation in
Cumberland County, the Coalfield Sandstone,
might provide minor groundwater storage and
low yields to wells. The Crossville sandstone,
where present, is probably the most shallow
aquifer in the area although the formation is well
indurated and not conducive

to the abundant occurrence of groundwater
except in vicinities of surface streams. The
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chemical quality of water from the Newton
sandstone is characterized by moderate
hardness, the presence of silica, low
manganese, and significant iron
concentrations. Yields of 5 to 10 gallons
per minute (gpm) from this formation are
not uncommon. In a study by Wilson
(1965) on 153 shallow water supply wells
in Cumberland County, 70 percent of the
wells are completed in the Rockcastle
conglomerate that underlies the Newton
sandstone and Dorton shale. The water
occurs in fracture systems of the massive
crossbedded sandstone, which is the
principal component of the formation, and
along bedding planes separated by thin
shale stringers. Water from the
Rockcastle is characterized by a
moderately low hardness, high iron and
manganese concentrations, the presence
of silica, and low pH. Virtually all water in
the Rockcastle is under artesian pressure.

Table 9 provides statistical information for
shallow wells in the study area for which
information was available from TDEC. As
shown in Table 8, there are little
differences between well depth
parameters; however, the average yield
for Cumberland County wells appears
slightly higher. This might simply be the
result of the well population available for
each county. Only 20 (1.3 percent) of the
reported shallow wells in Cumberland
County exceed yields of gpm and only 2
of the reported shallow wells in Fentress
County



Table 9. Statistical Information for Shallow
Counties.

Wells in Fentress and Cumberland

Cumberland County Fentress County
(1251 wells) (611 wells)

Average |Total Yield Producing Static Water Total Yield Producing Static

Minimum | Depth Zone Depth  Level

Maximu |Depth(feet) (gpm) (feet) (feet)140 WaterDepth Zone

m 11 88 463 1 1 Depth Level Depth(feet)

Median |0200 300 193 150111 7 (gpm) (feet) (feet)120

75 35 6 82 5039 1

5 3200 130
180 140100 4.5
70 78

exceed yields of 100 gpm. Based on the
TDEC data, the most active water
producing (high yield) zones average
greater than 80 feet (24.4 meters) below
ground surface and the vast majority of
shallow wells are developed in the
Rockcastle conglomerate. Figure 16 shows
the shallow well yield distribution for
Cumberland and Fentress Counties based
upon the TDEC data. Wells with yields in
excess of 50 gpm were not used to
produce Figure 16. There were relatively
few, and inclusion of the wells in the
interpolated data set would have resulted
in unrealistic results. The figure is merely
an attempt to illustrate yields based on a
limited database that suggests controls by
geography and infrastructure.

Within a multi-county area in Kentucky and
Tennessee that includes Cumberland and
Fentress Counties (Gaydos et al., 1982a, 1
982b) the middle 75 percent of wells, when
sorted by value of specific capacity,
produce 2 to 44 gpm, assuming 50 feet
(15.2 meters) of available drawdown.
These records are part of a database of
more than 900 wells in the area. Most of
these wells were drilled to supply domestic
or farm needs and typically produce water
from depths of less than 150 feet (45.7
meters) below ground surface.

Shallow groundwater supplies from wells
near perennial streams generally produce
higher yields than distal wells. However,
these wells are more likely to be influenced
by surface water-borne contaminants since
the adjacent streams might be providing
immediate recharge to the aquifer.
Groundwater supplies

that exceed 100 gpm have been developed

for municipal water systems from wells
drilled within a few hundred feet of
perennial streams.

In 1952, Plateau Utility District (Wartburg,
Morgan County) pumped two wells
adjacent to a tributary of Crooked Fork
Creek at 136 gpm each for 24 hr with less
than 22 feet (6.7 meters) of drawdown
(Hollyday et al. 1985). In 1994, Oneida
Water and Wastewater Department (Scott
County) reported withdrawals of 450 gpm
from a well about 800 feet NW of Pine
Creek (Mattraw 1996).

Compared to wells located in broad areas
of low relief, wells adjacent to relatively
higher terrain might produce higher yields if
they intersect adequate producing zones. A
supply well for the Westel Community in
extreme SE Cumberland County has
exhibited yields in excess of 100 gpm with
drawdown of less than 0.1 feet (Wilson
1962). The well is completed to a depth of
99 feet in sand of the Rockcastle
conglomerate. Depending on location,
similar well yields can be obtained within
the Obed WSR watershed.

Deeper Aquifers within Pennsylvanian
Sandstone and Conglomerates. According
to Wilson (1965), no local wells were
reported to have been completed in the
Vandever, Newton, and Whitwell
Formations which underlie the Rockcastle
conglomerate. This is primarily due to low
permeability and poor water quality
associated with coal seams and pyritic
shales that reside within the formations.
The Sewanee conglomerate underlying
these formations, like the Rockcastle, is
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Figura 16. Shallow well (<200 foet deep) yields in Cumberiand and Fentress Counties
{from Julian 1996).
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characterized by its massive structure and the
occurrence of groundwater in fracture systems
and along lenticular partings. Water from the
Sewanee conglomerate is moderately hard. Its
iron content is comparatively low, silica content is
moderate, and pH may range from 5.5t0 9 in
contrast to relatively acidic water from other
formations. The Sewanee and Rockcastle
conglomerates are the most common aquifer
sources for reported wells in the study area
deeper than 200 feet (61 meters). Reported
yields from the Sewanee range from seeps to>
30 gpm, and the average is 5.5 gpm according to
Wilson (1965). Artesian conditions are generally
encountered for wells developed in the Sewanee
conglomerate.

Table 10 provides statistical information for
deeper wells in the study area for which
information was available from TDEC. As shown
in Table 9, there are little differences between
well depth parameters (as is the case for shallow
wells); however, the average yield for
Cumberland County wells appears much higher.
This might be the result of a relatively small,
recorded population (67 total) of deep wells in
Fentress County. The water producing zones
average greater than 160 feet (48.8 meters)
below ground surface.

Very deep wells, those extending into the basal
Pennsylvanian and Mississippian formations, can
produce significant amounts of groundwater in
some circumstances. Unfortunately, drilling at
greater depths in the study area is not generally
associated with water supplies, but with coal, oil,
and gas exploration. Therefore, the data
associated with aquifer yield and quality is poor
for these wells. However, Mattraw (1996)

provides examples of oil and gas exploration
wells for which groundwater data was collected:

* In 1984, the Hickman-Schirmer#1 Wildcat
oil and gas exploration well 4.3 miles west
of Lancing, Morgan County produced 500
gpm from a fracture in sandstone at a
depth of 515 feet (157 meters).

» The Clyde Friels well located along Black
Wolfe Creek, north of Glen mary, Scott
County, was reported to produce such
large quantities of water from depths of
400, 450, and 800 feet (121 .9,137.2, and
243.8 meters) that two combined drill rigs
were required to advance the hole.

* In 1978, a diamond drill hole CC-20 north
of Rockwood, Roane County, was
reported by GRC Exploration to have an
initial flow from 235 feet (71.6 meters)
from the Rockcastle conglomerate of 570
gpm, eventually declining to 230 gpm.

These types of well yields are a hindrance to
coal, oil, and gas operators. The high yields are
also unusual, sporadic, and unpredictable
without well records or exploratory drilling.

Shallow Karstic Aquifers. Several important
karstic cove areas reside on the southeast
border of the watershed boundary. Although
their hydrogeologic significance is not directly
related to water resource evaluations of the
Obed River watershed, recharge of these
subsurface systems should be an integral
portion of watershed assessments. Crawford
(1987 and 1989) among others, has conducted
numerous field investigations within these

Table 10. Statistical Information for Deeper Wells in Fentress and Cumberland
Counties.
Cumberland County Fentress County
(279 wells) (67 wells)
Average Total Yield Producing Static Total Yield Producing Static
Minimum Water Depth Zone Water Depth Zone
Maximu Depth Level Depth (feet) Depth Level Depth (feet)
m (gpm) (feet) (feet) 284 17| (gpm) (feet) (feet) 273 2
Median |164 81 202 1 15 182 131 205 1
7577 395 450 258 3520 500 25 320
260 5 166 65 240 250 2 195
150
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areas to identify major subsurface drainage
routes and to determine relationships between
stream invasion and geomorphologic evolution.
Noteworthy areas include: Grassy Cove, Crab
Orchard Cove, Swaggerty Cove, Little Cove, and
Bat Town Cove.

The USGS postulates that conditions along the
base of eastern and western Cumberland
Plateau escarpments might provide groundwater
availability in shallow colluvium/alluvium and
underlying karst aquifers (Mattraw 1996). This is
based primarily on an investigation of the
groundwater resources of the Valley and Ridge
province from New York State to Central
Alabama, called the Appalachian Valleys -
Piedmont Regional Aquifer System Analysis
(AP/RASA) project.

Groundwater Quality. The quality of groundwater
in the watershed depends on several variables
such as, composition of the aquifer, distance
from recharge areas, length of time that water
has been in contact with the aquifer, and the
pattern of groundwater circulation. The quality of
groundwater from the Pennsylvanian rock
aquifers is quite variable, but is generally
satisfactory for most purposes or can be made
so with minor treatment. Typically the water is
moderately mineralized, slightly acidic, and soft
to moderately hard. Most wells and springs in
this area exhibit iron concentrations in excess of
the recommended limit.

The quality of groundwater from the
Mississippian rock aquifers is generally good.
Characteristically, the water is a calcium
bicarbonate type and slightly alkaline. In some
areas, hardness may be a problem and iron and
chloride concentrations may exceed the
recommended limits. There are reports of
hydrogen sulfide gas in the water from some
wells in the area.

Iron and chloride are the two most objectionable
constituents in the watershed area. High iron
concentrations are most likely to occur where
water drains through beds of shale or coal.
Chloride concentrations generally increase with
depth where groundwater circulation and
discharge are minimized; however, high chloride
concentrations are known to occur at depths of
less than 300 feet (91.4 meters) in some

areas. Water from wells drilled into the water
table is usually softer and less mineralized than
water from greater depths in the bedrock
aquifer.

The watershed resides in areas 17 and 19 of
the Eastern Coal province and mining can
adversely affect groundwater quality. Strip-
mining is a common method for accessing coal
in this area. These effects are most apparent at
or near the mine site and problems generally
diminish downgradientldownstream due to
natural processes such as dilution. Additional
mining activity downgradient/downstream can
have a cumulative impact. Oil and gas fields
and associated production wells can also impact
groundwater in the study area. The influences of
mining in the watershed are discussed in the
Coal Mining section of the Land Status chapter.

Groundwater Supply Potential. Relatively
abundant information exists in USGS and State
files regarding the location, yield, and
construction of domestic wells that are
completed in the sandstone and conglomerates
of the Cumberland Plateau. Data on yields of
groundwater from wells situated near perennial
streams in the Cumberland Plateau is restricted
to a few documented cases, one of which is
supported by water quality data. A base-flow
reconnaissance of the streams in the area is
likely to reveal the interconnection between the
streams and the aquifers. Data from Wartburg
and six other sites in Middle Tennessee support
this later conclusion (Mattraw 1996). A large
amount of data for deeper wells on the
Cumberland Plateau exists in the oil and gas
files of the Tennessee Division of Geology.
However, these records were not collected with
the intent of producing potable water and are
difficult to interpret in this regard. Few records
exist for wells and springs that serve as water
supplies in karstic coves and along the
Cumberland escarpment. Data is non-existent
for wells drilled to withdraw water from the
shallow colluvium/alluvium and underlying karst
rocks at the base of the Cumberland Plateau
escarpment.

Shallow Aquifers Within Pennsylvanian
Sandstone And Conglomerates -Shallow well
installation as an alternative water supply



supplement offers the advantage of geographic
convenience but limited yield. It is likely that
numerous wells (a well field) would be required
and a well head protection area established in
the watershed of choice. Depending on the
volume of water required to complement the
existing demand, the well field might extend over
a large area. Assuming an aquifer recharge rate
of 10 percent, the long-term sustainable yield for
a shallow well field is estimated to be
approximately 0.12 MGD/mi®. Table 11 provides
an approximated comparison of well field size
and quantity of wells to satisfy various demands
base upon the estimated average shallow aquifer
conditions from Table

9.

Table 11. Shallow Well Field Requirements
Versus Demand.

Dema Area mber Of Shallow

nd Required Nu Wells
(MGD (mi?)

0.1 0.8 6

0.5 4.2 32

1.0 8.3 63

2.0 16.7 127

3.0 25.0 190

4.0 33.3 253

50 417 316

As was previously mentioned, a well or wells
adjacent to a perennial stream could provide
substantially larger quantities of water depending
on the low flow of the stream. This quantity could
approach the mean annual low flow of the stream
provided there is sufficient storage in the aquifer
to supply the well(s) during low stream flow
periods. Base-flow stream surveys and
correlation of flow characteristics with gaged
sites would be necessary to locate a suitable site
for wells to satisfy water demands. Withdrawing
a large percentage of the flow of the stream over
the long term could be expected to have a
significant impact on stream ecology.
Additionally, wells located beside perennial
streams are more likely to be influenced by
surface water-borne contaminants and coal
mining activities in certain areas. Hence,
monitoring and treatment costs should be
considered in evaluation of this alternative.
Deeper Aquifers (>200 feet or 61 meters) Within
Pennsylvanian And Mississippian

Rocks—As shown in Table 9, wells drilled to
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depth of greater than 200 feet (61 meters) do
not supply significantly greater yields. The
average yield in Cumberland County
increases from only 11 to 17 gpm. In terms of
feasibility, no significant improvement might
be obtained for well fields installed to depths
exceeding 200 feet except in very specific
locations. However, high yields (> 0.5 MGD)
have been observed at select well locations.
Singular or groups of carefully located wells
might be considered a viable water supply
alternative. It is likely that these wells would
be located near streams, in low areas with
adjacent high topography, and/or in areas
subject to much structural jointing/faulting.
Unfortunately, few such wells have been
documented on the flatter areas of the
Cumberland Plateau.

Shallow Karstic Aquifers In Cove Areas Along
The Cumberland Plateau—While abundant
shallow groundwater supplies might exist in
karstic cove areas, there are several important
considerations in assessing this alternative.
Although large quantities of groundwater might
be obtained from a few selected well locations,
the subsurface flow routes in this domain are
along privileged routes and some amount of
geophysical prospecting might be required for
well drilling. Recharge to this system is direct
and storage in the aquifer is transient; therefore,
periods of low production might be anticipated.
Since groundwater velocities are generally rapid
and many surface openings provide recharge or
allow potential contaminants to enter the
groundwater system, continuous monitoring and
potential treatment should be considered.
Finally, depletion of groundwater from the
karstic aquifer system may adversely affect
biota habitats of caves and karst features of the
area.

Shallow Colluvium/Alluvium And Underlying
Karst Aquifers—According to Mattraw (1996), a
group of carefully located and properly
constructed wells at the base of Cumberland
Plateau escarpment is considered a viable
alternative for supply groundwater to the study
area. It is likely that such a well field would be
located adjacent to a stream. The saturated
colluvium, alluvium, residuum, and karstic
bedrock could provide the storage needed to
satisfy withdrawals at the well field during
periods of low or no stream flow. For such a



system, transient recharge effects might be
diminished and some amount of protection from
contamination might be afforded by the
overburden. However, the costs of pumping and
transmission remain an issue for feasibility
analysis since these groundwater sources reside
at the base of escarpment.

Aguatic and Riparian
Resources and Habitats

Introduction

Water is the principal resource of the Obed WSR
(NPS 1995). The quantity and quality of water
supports one of the best assemblages of aquatic
and nparian resources in the state. These
resources include a wide variety of flora and
fauna, as well as habitats necessary to maintain
them. These resources are not limited to the
Obed WSR National Park Service Unit. Obed
WSR lands provide important habitat areas within
the larger geographic area.

These assemblages are unique within the larger
geographic area, one area has been identified by
the USFWS as a critical habitat. The Obed also
contains several state and federally listed
endangered, threatened, and rare species
(Appendix B). Protection of these ecosystems is
important not only for their preservation but also
as unique opportunities for research and public
benefits such as observation, education, and
recreation.

Flora

The Obed WSR has a substantial diversity of
vegetation due primarily to the variety of habitats
within the gorges. They range from the extremely
dry conditions of rock outcrops to moist areas
prone to frequent flooding along river gravel bars.
Human activities on the plateau have also altered
the composition of many plant communities.
Surveys conducted by the TDEC and University
of Tennessee (UT) have identified at least 734
taxa (NPS 1995). The TDEC and UT surveys
have also identified seven plant communities.
These communities include: Aquatic, Riparian,
Floodplain Forest, Other Forests, Boulder Fields,
Outcroppings, and Rock Cliffs. Schmalzer and
DeSelm (1982) identified, what

they believed to be, eight critical plant habitats

within the Wild and Scenic River corridor.

Two of these habitats are associated with the
nparian zone occurring on gravel bars: the
lower Obed River gravel bar habitat and the
Clear Creek-Lilly Bridge area gravel bar
habitat. The Obed River gravel bar habitat is
located on the Obed River between the
junction of Daddys Creek and the Obed River
and the Emory River. With the exception of
sheeze-weed (Helenium brevifolium), all rare
plants occurring in this habitat (i.e., roughleaf
serviceberry (Amelanchier sanguinea),
sandreed grass (Calamovilfa arcuata),
Cumberland rosemary (Conradina verticillata),
fetterbush (Leucothoe racemosa), Barbara
buttons (Marshallia grandiflora), jointweed
(Polyponella americana), and drop-seed
(Spporobolus lunceus) are found in this stretch
of gravel bar-sand bar habitat (Schmalzer
1982). Roughleaf serviceberry and drop-seed
are known only from within this area in the
Obed River system. Schmalzer (1982)
indicated that because of this area’s “high
biological value,” it should be recognized in
planning and development. Schmalzer (1982)
also indicated that fine examples of this habitat
include: generally, the area from the junction of
Little Clear Creek and Clear Creek to the
junction of Clear Creek and the Obed River,
and the gravel bars in the Lilly Bridge area.
Many of the rare plants associated with this
habitat, including Cumberland rosemary
fetterbush and Barbara buttons, occur in this
stretch of gravel bar habitat. Sneeze-weed is
known only from this site within the Obed WSR
(Schmalzer 1982).

No Obed WSR Tennessee have been
federally listed as “Critical Habitat” for plant
species (Collins, TVA, personal
communication). The federal government
considers “Critical Habitat” to contain
significant populations of a rare species or
provide habitat critical for their survival.
Twenty-four plant species, with either federal
or state status, have been identified within the
Obed WSR according to TVA's Heritage
Program database (Appendix

B). Typical flora, as well as some usually
restricted to other geographical locations, can
be found in the Obed WSR. According to the
GMP (1995), several species of azalea,
rhododendron, and mountain laurel thrive in
the watershed; blueberries grow in the open
fields; and royal ferns line the banks of
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streams. Sweetshrub is abundant, as well as

partridge berry, ferns and an array of wild

flowers. Stream-bank corridors are 90 percent

forested with upland hardwood stands

intermixed with pine and hemlock species
(NPS 1993b).

According to Braun (1950), the area lies in the
Deciduous Forest Formation and the Mixed
Mesophytic Forest Region. It is characterized by
mixed oak, oak-hickory and oak-pine
communities. Schmalzer (1982) also recognized
three major forest types in the area. A dry oak
forest covers the upper slopes while the lower
slopes are predominately a mesic mixed oak
forest. A river birch community is located in the
floodplains and represents the third forest type.

Because the ravines have been relatively
inaccessible to logging, isolated pockets of relic
virgin forest can be found scattered among
stands of second growth trees. Evergreen
species occurring in the Obed River watershed
include hemlocks and white pines. Among the
deciduous trees are many species of oaks,
beeches, gums, maples, and magnolias.

Submerged and emergent aquatic vegetation
can be found in pools and riffle of the Obed
River and its tributaries. However, most of the
rocky, river channel is not occupied by vascular
plants (Schmalzer 1982). Yellow pond lily
(Nuphar luteum spp.rnacrophvllum) occurs in
pools and slow-flowing stretches of the river
rooted in sandy substrate; it usually occurs in
patches of several plants. Water willow (Justicia
americana) roots in the gravely substrate in
shallow riffles and near the edge of the stream.
Its stems are emergent and it occurs in patches
or colonies of several to many plants. Golden
club (Orontium aciuaticum) occurs along the
stream banks or in shallow riffles along or with
water willow. Common river weed (Podostemum
ceratophyllum), a submerged aquatic, occurs on
rocks in rapidly flowing sections of stream.

Riparian shrub/herb communities inhabit gravel
and sand bars adjacent to the streams.
Schmalzer (1982) found riparian shrub/herb
communities along the lower sections of Clear
Creek, Daddys Creek, and the Obed River on
gravel bars, sand bars, and boulder-stream
areas within the annual flooding regime of the
river. Seven species of shrubs and herbs are
listed by the State of Tennessee as Threatened
or Endangered (Appendix B). These shrub-
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thickets and perennial grasses depend upon
periodic flooding. Most gravel bar habitats
are in good condition, remaining relatively
unimpacted from human activity.

Fauna

As with vegetation, the Obed WSR supports
a diverse body of wildlife species. In 1982,
Dr. Tom M. Abbott with Tennessee
Technological University conducted a
biological inventory and assessment of
benthic macroinvertebrates, fish, and
amphibian communities in an attempt to
identify the effects of coal and oil mining
activities and sewage effluents on the
aquatic fauna. Results of this study indicated
that Clear Creek had the most diverse
biological communities with fourteen species
of fish while the Daddys Creek had the most
diverse benthic macroinvertebrate
community (45 taxa identified to the genus
level) (Abbott 1982b).

The most recent fish and benthic
macroinvertebrate data for the Obed WSR
was collected by TVA’s Watts Bar, Fort
Loudoun, Melton Hill River Action Team in
cooperation with the USGS. The agencies’
1996 collections included 28 species of
native fish (Appendix E). Some of the
common species found to occur in a majority
of the streams include: central stonerollers
(CamDostoma anomalum), shiners,
redbreast sunfish (Lepomis auritus),
smallmouth (Micropterus dolomieu) and rock
bass(Ambloplite rupestris), longear sunfish,
(Lepomis megalotis) and river chub
(Nocomis micropacion). The Obed River and
Daddys Creek are also habitat for the one of
the southern most populations of
muskellunge or “Musky” (Esox maspuinongy)
in the U.S. (Mayr, TWRA, personal
communication). Qualitative benthic samples
were collected by the team in 1996 at four
stations: Norris Ford (Clear Creek Mile 14.8),
Waltham Ford (Clear Creek Mile 8.7), Devil's
Breakfast Table (Daddys Creek Mile 2.4),
and Potter Ford (Obed RM 20.8). Benthic
taxa were identified to the genus level. Taxa
numbers ranged from 41 genera at Waltham
Ford on Clear Creek (CCM 8.7) to 26 at
Norris Ford (Appendix F).




Many species of wildlife are known to occur within
the boundaries of the Obed WSR. However,
relatively few vertebrate studies have been
undertaken in the Obed WSR gorges. A terrestrial
vertebrate inventory, conducted by Taylor et al.,
1981, identified 31 mammal species, 75 reptiles
and amphibians, 81 species of birds. The number
of bird species was considered to be low at the
time, when compared to other regions of East
Tennessee. This was attributed to the fact that the
habitat of the river gorge is restricted primarily to
mixed deciduous forest, oak forest, and oak-pine
forest. Only a few birds of open and brushy
habitats were encountered. No standing bodies of
water such as ponds and lakes exist in the gorge.
Therefore, wood ducks (Aix sponsa), which utilize
woodland streams, were the only waterfowl
represented. These numbers were recently
updated in the GMP for the Obed WSR (1995).
According to the GMP (1995), 41 mammal and
138 bird species have been documented.

Common game species include white-tailed deer
(Odocoileus virainianus), both gray (Urocyon
cinereoargenteu!) and red fox (Vulpes fulva), gray
squirrel (Sciurus caroliniensis), raccoon (Procyon
lotor) cottontail rabbit (citrus unshiu), wood duck,
mallard (Anas platyrhynchos) and turkey
(Meleagris aallogavo). Non-game species
frequently seen are skunks, numerous songbirds,
and raptors (NPS 1995).

Rare, Threatened and Endangered
(RTE) Species

The NPS is especially concerned with protecting
any rare, threatened or endangered species. For
this reason, a number of biological surveys have
been conducted within the boundaries of the Obed
WSR since its establishment in 1976. A variety of
rare flora and fauna were identified during these
surveys.

Four federally-listed Endangered or Threatened
plant species may occur in the Obed WSR:
Cumberland sandwort (Arenaria
cumberlandensis), Cumberland rosemary,
American chaffseed (Schwalbea americana), and
Virginia spiraea (Spiraea virginiana).

Twenty-one plant species are state listed as either
Endangered or Threatened, and three have
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“Special Concern” status (Appendix B).

Invertebrates in the Obed WSR with either
federal or state status include the Alabama
pearly mussel. It is the only species having
federal endangered status. The Purple bean
pearly mussel (Villosa perpurpurea) is listed as
“Endangered” by both the federal government
and the State of Tennessee (Appendix B). This
mussel was collected by Steven A. Ahlstedt, a
biologist with the U.S. Geological Survey
(USGS) in July 1996. Three live and two “fresh
dead” specimens were found at Potters Ford
(Obed River Mile 20.8).

Vertebrates with federal or state status include:
Helibender (Crvptobranchus alleganiensis),
Ashy darter (Etheostoma cinereum), Spotfin
chub (Cvgnnella monacha), Tangerine darter
(Percina aurantiaca), Longhead darter (Percina
macrocephala), Red-cockaded woodpecker
(Picoides borealis), and Eastern woodra Eastern
big-eared bat (Corynorhinus rafinespuil), Black
Mountain salamander (Desmoanathus welteri),
River otter (Lutra canadensis), Allegheny
woodrat (Neotoma magister), Eastern slender
glass lizard (Ophisaurus attenuatus), and
Smokey shrew (Sorex fumeus) (Appendix B). All
portions of the Emory and Obed Rivers and
Clear and Daddys Creeks within the Obed WSR
are designated by the USFWS as “Critical
Habitat” for the Spotfin chub (Peiren, USFWS,
personal communication).

Exotics

The wild hog (sus sp.) was stocked on the
Catoosa Wildlife Management Area in the past.
A self-sustaining population of wild hogs is
hunted on an annual basis in TWRA'’s Catoosa
Wildlife Management Area. Feral hogs (Sus
scrofa) are also known to occur in the area.
Both wild and feral hogs cause erosion and can
damage endangered plants and their habitats.
Rainbow trout (Oncorhvnchus mykiss) and
redeye bass (Micropterus coosae) have been
introduced to the Obed WSR watershed but are
no longer stocked by TWRA. Any brown or
rainbow trout collected have most likely been
introduced by fishermen (Herd, TWRA, personal
communication). Rainbow trout are




known to compete with native fish species for
food.

Non-consumptive Water Uses

Recreation

According to NPS’s most recent Internet
information on visitation, recreational visits to the
Obed WSR far out number those non-recreational
visits. In 1993, 226,100 visits to the Obed WSR
were oriented toward recreation, whereas only
10,800 were non-recreational. This pattern was
also evident when recreational hours (948,900
hours) were compared to non-recreational hours
(900 hours), and recreational days (79,100) were
compared to non-recreational days (100).

An array of recreational opportunities is available
within the boundaries of the Obed WSR. Being
relatively uninhabited, with limited road access,
the Obed WSR provides an excellent small-scale
wilderness opportunity. The variable terrain and
abundant relatively unpolluted water supply of this
primitive area create beautiful vistas for
sightseeing as well as opportunities for
whitewater boating, hiking, camping, rock
climbing, hunting, fishing, picnicking, and
swimming.

Whitewater Boating. Whitewater paddling is one
of the more popular recreational sports in the
Obed WSR. Canoeing and kayaking bring many
people to the Obed WSR that offers one of the
best and most difficult whitewater regions in the
eastern U.S.. The Obed/Emory watershed offers
142 miles (228.5 kilometers) of canoeable
whitewater streams, ranging in difficulty from
Class I to the highly technical Class V (Smith
1980). The headwaters of the abed/Emory
watershed are atop the Cumberland Plateau in
Tennessee, between Knoxville and Nashville.
This factor accounts for the remarkable
whitewater characteristics and other scenic
attributes of the Obed River watershed.

The cold rainy season between December and
April is typically the time the rivers are full enough
for float trips. At that time, the streams can have
nearly continuous rapids and dangerous currents
and can technically be considered whitewater.
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Some of the popular

whitewater areas include: Daddys Creek
Canyon, Obed River from Devil's Breakfast
Table to Nemo, Clear Creek from Jett Bridge to
Nemo Bridge, Obed River at Gould’s bend,
Obed River from Adams Bridge to Obed
Junction, Clear Creek from US 127 to Waltman
Ford Bridge, Daddys Creek from the center to
Antioch, (Upper) Daddys Creek from Sutton
Dam to Highway 68, Clear Creek from
Waltman to Jell, and Daddys Creek from US
70 to Center Bridge (Smith 1980).

Hiking. Hiking trails are being planned, but it
may be some time before they are available for
use. The proposed system of linear and looped
trails would provide approximately 30 miles
(48.3 kilometers) of hiking opportunities (NPS
1995). A number of logging roads in the
Catoosa Wildlife Management Area are no
longer open to traffic and can now be used for
hiking.

Camping. Rock Creek campground (a primitive
campground) is located at Norris Bottoms. Six
campsites are currently available on a first
come basis. ATV’s and horses are allowed in
the campground. However, ATV’s must remain
on graveled areas and horses must be kept at
campsites with hitching posts. Another
primitive campground and picnic area is
located at Nemo Bridge.

Rock Climbing. Rock climbing in the Obed
River area is an exceptional experience due to
the superb quality of the sandstone cliffs in a
remote wilderness setting. Access to all of the
major areas is easy with the longest approach
being two miles. There are three primary
climbing areas: the Obed, North Clear Creek,
and South Clear Creek. There is a mixture of
both traditional and sport routes, ranging in
grade from 5.7 to 5.13. There is only one small
area that lends itself to top-roping. The majority
of the routes will have to be initially lead. Most
of the routes are one pitch or less in length.
The main areas are located near Lilly Bridge, a
20 minute drive from the Obed WSR office in
Wartburg. Climbing is possible all year with
spring and fall being the best times.

Hunting. Catoosa WMA portion of the Obed
WSR is open to big game hunts in the fall and
spring of the year. Deer, boar, ruffed grouse,



turkey, and raccoon may be hunted in season
with a permit from TWRA. Small game such as
squirrel and rabbit may be hunted in season as
well.

Fishing. The Obed offers a variety of sport
fishing opportunities to the public. Most of the
rivers have good access but there are spots
away from the beaten path where you can find
solitude. The four major creeks and rivers that
make up the bulk of the fishing areas are Clear
Creek, Daddys Creek, Obed River, and the
Emory River. These larger Creeks and Rivers
provide approximately 40 miles of fishable
water in the Obed WSR.

There is a potential to catch as many as fifteen
different fish species while fishing within the
Obed WSR boundaries. The four species of
Black bass present include largemouth,
redeye, smalimouth, and the spotted bass
(Micropterus puntulatus). Of the bass, the

smailmouth is the most abundant and probably

o ¥
&'" .
8 Sl

70

the species most sought after by fishermen
while the redeye bass has been introduced
and occurs in relatively small numbers.
Because of their size and allusiveness, the
“Musky”, a native fish whose population has
been supported by the state, provides a
unique trophy fishery for the Obed WSR.
Sampled species found include: rock bass,
bluegill (Legomis macrochirus), redbreast
sunfish, green sunfish (Lepomis cyanellus),
warmouth (Lepomis gulosus), longear
sunfish, and redear sunfish (Legomis
microlophus). Non-game fish taken for food
include: channel catfish (Ictalurus
punctatus), flathead catfish (Pylodictis
olivaris), yellow bullhead (Ameiurus natais),
and freshwater drum (Aplodinotus

arunniens).




Water Resour ce M anagement | ssues

Created in 1976 as part of the federal Wild and
Scenic Rivers Act of 1968, the Obed WSR
primary purpose is protection and perpetuation
of the river system in an essentially primitive
condition for public enjoyment. Over the years,
while some concerns about the WSR’s water
resources have diminished, others have
increased, and new ones have arisen. Activities
both inside and outside of the park unit
boundaries raise many issues of concern
regarding their impacts on water resources in the
Obed WSR and on successful NPS
management of those resources for the public.

Issues of concern have been developed from a
set of issues identified at a public workshop held
in December of 1995, as well as discussions
with NPS staff and with other agencies. Citizens
generated a total of 145 comments dealing with
issues and objectives they consider important to
a WRMP. This exceptional level of participation
has yielded invaluable information necessary for
making sound decisions about WRMP options.
Significant categories identified at the public
scoping meeting that are related to the water
resources of the Obed WSR include:

* Water Issues
Water Quantity (flow) .water rights
Water Quality (chemical, biological,
and physical)
Adjacent Land Uses On The
Watershed
Private Property Rights
Water Resources Information
Government Regulations
Coalition And Coordination Building
» Education/Communication/Interpretation
Status Of Water Resources
Information
Government Regulations And Policies
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(Water Rights, etc.)
Federal
State
« Recreation Within The Obed WSR NPS
Unit
» Preservation Of Cultural And Natural
Resources
« Qutstanding National Resource Waters
Designation
* Obed WSR Boundaries And Easements

These have been revised and expanded to aid
in forming the basis of this WRMP and can be
categorized into two general groups:
Programmatic and Specific.

Programmatic issues are concerned with the
understanding and management of the water
resources of the Obed WSR. These issues
require: long-term monitoring of the water
resources, biological resources, and land use;
and baseline assessment of instream flow
needs. Baseline information relating to these
areas is fragmented among many different
agencies. This data can be consolidated to
support more effective decision-making
regarding the Obed WSR’s water resources.
Since the Obed WSR is actually a small portion
of the Obed River watershed, water resources
within the Obed WSR are primarily impacted by
activities outside its boundaries. This results in
a need to proactively coordinate and build
coalitions, between the Obed WSR National
Park Service Unit and other stakeholders in the
watershed as a basic component of the WRMP.

Specific issues relate to existing activities and
problems. Specific issues are generated by
events or actions, and vary widely in scope and
impact. They are both internal and external in
nature, and require direct responses for
alleviation or mitigation. The highest priority
project addressing a specific issue is definition
of instream flow needs and water rights for the
Obed WSR under eastern riparian water law.

Programmatic Issues

The following programmatic issues are
considered essential core features of a Water
Resources Management Program for the
Obed WSR:



Baseline Information

Baseline information regarding water quantity,
quality, and land use of the Obed WSR
National Park Service Unit, and Obed River
watershed is fragmented among various
agencies involved with natural resource
management in Tennessee. This data is
valuable, and in many cases, necessary for
management of Obed WSR water resources.
These data could be readily accessible in a
single database. The first step in achieving
inter-agency data coordination will be to
identify what detailed water resources related
data the NPS and other agencies have and
determine what is lacking. Thorough
development will include establishing a
Geographic Information System (GIS)
database which will aid in developing models
used to assess effects of activities in the
Obed/Emory watershed on water resources
within the Obed WSR boundaries. This
database will also aid in: identifying and
defining park attributes sensitive to
perturbations (e.g., instream flow); and
residential and commercial developments of
potential concern to water management of the
Obed WSR.

Inter-agency Data Coordination

The Obed WSR constitutes about 1.5 percent
of the watershed. The National Park Service
Unit is situated approximately in the lower half
of the Obed on the middle third of the Emory
River drainages. The high degree of hydrologic
interdependence of the Obed WSR and other
portions of the watershed, makes coordination
with other stakeholders critical for effective
water resource management.

It is in the best interest of the Obed WSR, as a
major stakeholder in the watershed, to
cooperate in the gathering and coordination of
water resources data. The hydrologic and
ecological databases need to become
compatible in format and accessible to all
agencies. For example, effective participation
in the state’s permitting process is important to
the protection of Obed WSR water resources.
The participation may include providing
gquantitative, fact-based comments, permit
approval or denial or requested monitoring,
and mitigation activities.

Several agencies other than the NPS also

address water quality and water resource
issues in the Obed/Emory watershed. Six
agencies (TVA, USGS, USFWS, NRCS,
TDEC, and TWRA) are currently conducting
various types of data collection (hydrological,
biological, water chemistry, etc.).

Opportunities for enhanced coordination of
data from current inter-agency activities are
numerous. The USGS NAWQA Program has
chosen the Obed River as one of it's 59
national study units, and will be collecting
detailed stream flow and water quality data.
The agency could additionally coordinate with
TVA'’s Ft. Loudon/Melton Hill/Watts Bar River
Action Team (RAT). The RAT conducts water
quality and biological monitoring of water
resources in the Obed/Emory River
watershed. The Team also implements water
resource improvement projects, and works to
build inter-agency and community support for
water quality improvement activities and
resource protection. NPS could also
coordinate with TDEC to obtain monitoring
data, information regarding permitting
activities in the watershed, and other water
resource protection efforts is an important
step to implementing objectives of the WRMP.
Other agencies, such as the NRCS, conduct
water resource-related activities in the
abed/Emory watershed. A stronger working
relationship between the NPS and NRCS is
important, especially with regards to
promoting agricultural BMPs to reduce the
impact of livestock and farming activities on
water quality.

Water Quantity: Hydrologic
Inventory and Monitoring

Water is the dominant feature of the Obed
WSR. The characteristic natural patterns and
variability of flow and water quality have
maintained the integrity of stream
geomorphology and ecological communities
for millennia. As for many rivers, human
activities in the watershed are now altering
these natural conditions. What and where do
alterations manifest? How severe are they?
Do they significantly affect the water
resources the NPS is mandated to protect
and preserve in the Obed WSR? How does
the NPS best avoid or mitigate impacts,
provide alternatives or influence decisions
that affect ecological
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and recreational water resources of the
National Park Service Unit? Which ones are
most important? What are the instream flow
needs and water rights of the NPS under
eastern riparian water law? These questions
inherently require knowledge of the resource
as well as the human activities affecting the
resources.

To successfully manage water resources of
the Obed WSR, long-term monitoring of
stream hydrology is a critical component for
obtaining this knowledge. Expanding demand
for water for regional or municipal water
supplies and agricultural uses on the
Cumberland Plateau could potentially reduce
or substantially alter flow patterns in the 0
bed/Emory River system. These alterations in
turn affect the ecological integrity and
recreational value of the river. The
approximately 2,903 (as of 1994) small
impoundments already in the drainage could
already be altering low flows and duration of
flows.

Depending upon the construction and site
characteristics, residential and commercial
development or mining activities, such as
those occurring in the Obed/Emory watershed
can also increase or decrease base flows and
ranges of storm water runoff. As private and
public development progresses in the
watershed, knowledge of hydrology and
monitoring of hydrological effects will become
of greater importance.

The USGS flow gage located on the Emory
River at Oakdale, Tennessee is the only
currently operating, long-term (1927-1997)
flow gage that exists for the entire
Obed/Emory drainage, and it is outside the
National Park Service Unit boundaries. These
data are currently available on a real-time
basis to recreationists through TVA's
automated call-in system and the USGS real-
time data Worldwide Web page. A second
gage, within the boundaries of the Obed WSR
was installed as part of the USGS .NAWQA
program in 1997. Current hydrological gaging
is insufficient to even establish baseline
hydrology for various reaches of the Obed
River drainage within the Obed WSR with
certainty. To obtain adequate baseline
hydrology for Obed WSR management
needs, and to assess effects of developments
in the watershed, the current monitoring effort
would need expanded to include an additional

three stream gages.

Water Quality: Chemical, Biological,
and Physical Inventory and
Monitoring

Maintaining a water quality monitoring
program adequate to fulfill future NPS needs
and to influence activities outside the National
Park Service Unit boundaries, will require
expansion of the current efforts, periodic
evaluation, and coordination with other
federal, state, and local agencies with water
management responsibilities. Evaluation of
the water quality program will include
assessment of the adequacy of the existing
sampling network and water quality
parameters to capture events and trends
important to protection and maintenance of
the integrity of water resources managed by
the National Park Service Unit.

The existing water quality monitoring network
in the Obed WSR currently meets minimal
requirements. With ongoing perturbations
(sedimentation, nutrient enrichment, low
flows, etc.) in the Obed/Emory watershed,
long-term chemical, biological, and physical
monitoring is important not only to current
management needs for Obed WSR
resources, but to improve the water quality
and biological communities found in the
system. The Obed WSR National Park
Service Unit has monitored water quality at
ten stations within its boundaries since 1982.
The rationale that many state and federal
agencies use for emphasizing chemical
monitoring is that chemical criteria, developed
through toxicological studies of standard
aquatic organisms, serves as surrogate
measures for monitoring biological integrity
(Miller et al. 1988). However, this chemical
monitoring alone does not take into account
the naturally occurring geographic variation of
contaminants, does not consider the
synergistic effects of numerous contaminants,
nor does it consider the sublethal effects
(e.g., reproduction, growth) of most
contaminants (Karr 1981). Therefore, this
approach does not directly measure the
biological integrity of surface waters. As a
consequence, changes in other factors such
as physical habitat are often limiting and can
lead to the decline of biological communities
(Karr and Dudley
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1981). In such cases, biological integnty is
unlikely to be improved by controlling chemical
pollution alone (Miller et al. 1988).

The direct monitoring of the “healthy” biological
communities is sensitive to changes across a
wide array of environmental factors because it
has the ability to integrate the effects of many
man-induced perturbations such as flow
alterations and stream habitat and watershed
degradation (Karr 1981; Karr et al. 1986).
Biological communities (particularly benthic
macroinvertebrates) are also sensitive to low-
level disturbances that chemical monitoring
may not detect (Chandler 1970). According to
the Ohio Environmental Protection Agency
(1988), which has adopted bioassessment as
part of its water quality monitoring program,
numerous attributes of biological communities
make them particularly well-suited to define
environmental degradation. The structural and
physical characteristics of fish and benthic
macroinvertebrate communities are considered
to be relative to physical and chemical aquatic
environmental conditions. They can often be
utilized to identify likely causes of any
recognizable perturbation of the aquatic
biological communities.

Assessment of physical habitat must also play a
supporting role with chemical and biological
inventory and monitoring. It is used to identify
obvious constraints on the potential of the site,
help in the selection of appropriate sampling
stations, and provide basic information for
interpreting biological inventory results. Both
the quality and quantity of available physical
habitat affect the structure and composition of
resident biological communities and their
potential as well (Plafkin et al. 1989). The
importance of holistic habitat assessment to
enhance the interpretation of biological data
cannot be overemphasized (Plafkin et al. 1989).
Where physical habitat quality is similar,
detected impacts can be attributed to particular
water quality characteristics related to specific
human activities in the watershed.

The TVA and USGS have entered into a
cooperative arrangement to develop a long-
term biological monitoring program for the
abed/Emory watershed (typically in the lower
stream reaches). TVA identified four fixed sites
within the Obed WSR boundaries (Figure 11
and Table 12) and began sampling them in
1996. Selection of sampling sites was based on
two criteria: ratio of discernible habitat types
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(riffle, run, and pool) present and suitability
for assessment of the cumulative effects of
pollutants entering the watershed. Sites
were selected that included an acceptable
ratio of habitat types characteristic of the
subject stream. Fish surveys in the Obed
River and its tributaries consist of qualitative
and/or quantitative collections analyzed
using the index of biotic integrity (IBI) (Karr
et al. 1986). The IBl is an assessment of
environmental quality at a

Table 12. Stream and Location.

Stream Location

Clear Creek (mile 14.8) Norris Ford

Clear Creek (mile 8.7) Waltham Ford

Daddys Creek (mile 2.4) Devils Breakfast
Table

Obed River (mile 20.8) Potter Ford

stream site through application of
ecologically-based metrics to fish
community data. Streams also receive an
ecological classification based on diversity
of intolerant families (mayflies, stoneflies,
and caddisflies EPT) and abundance of
tolerant organisms. In 1997, the USGS
added an additional site at Alley Ford. This
station will be monitored on an annual basis
for three years intensively. At the end of
three years, it will continue to be monitored
at a lower level of intensity (with some field
parameters being discontinued).

Land Use Inventory and Monitoring
of the Watershed and Non-federal
Lands

Impacts to water resources in the Obed
WSR are the result of land use activities
both within and outside its boundaries.
Private lands within the Obed drainage are
used for agriculture, timber harvesting, oil
and gas exploration, mining, and residential
development. Early detection of land use
changes through monitoring can provide
leading edge” warnings of impacts on water
resources and provide time needed to
address those issues before serious
negative impacts occur. The impact of land
use activities, including increased residential
and commercial development in the upper
Obed



and the associated impacts to water quality
and quantity in the lower Obed cannot be
adequately determined at this time.

Detailed information about land use on non-
federal lands that have not been acquired by
the NPS and those immediately adjacent to
the Obed WSR boundaries is also needed.
There are currently about 3,292.7 acres
(1,332.5 hectares) of non-federal lands in
the Obed WSR project boundaries.
Agriculture, mining, logging, and residential
development all occur on areas
congressionally authorized for inclusion
within the Obed WSR boundaries, the
TWRA's Catoosa Wildlife Management Area
and its associated land uses are also a
potential concern to water resources in the
Obed WSR. The land uses and activities on
these lands should be continually monitored
for their effects on NPS managed water
resources.

Coordination/Coalition Building

The authorized land of the Obed WSR
makes up a small, mid-basin portion of the
Obed River watershed. The Obed WSR’s
well-being is closely intertwined with that of
its neighbors. A wide array of land
management on public and private lands
upstream of the Obed WSR practices occur
upstream of the Obed WSR National Park
Service Unit. Large subdivisions are being
developed within the Obed River watershed,
and the population in the area is expected to
increase. Lands within and adjacent to the
boundaries have been leased for the
extraction of coal, oil and gas. Clearing lands
for development, oil and gas drilling, and
agricultural and residential land activities can
impact water quality by causing soil erosion,
ground and surface water pollution, and
drainage alteration.

A broader focus on watershed-based
management of water resources inherently
requires ongoing coordination and
cooperation with other agencies and
stakeholders in the watershed. Partnerships
are a key to effective watershed
management. This approach has been
demonstrated in the Obed River watershed
by the successful joint management of the
Catoosa Wildlife Management Area between
the NPS and the TWRA. At the public
workshop, landowners, recreationists and

agency representatives all commented

that more sharing of information was needed.
Coordination and cooperation with
landowners, local businesses, special interest
groups, developers, and government officials
involved in the water resources is essential to
keep the Obed WSR National Park Service
Unit fully aware of watershed activities.
Coordination and cooperation is also important
serving as a mechanism for representing
interests of the Obed WSR in the complex
and, at times, overlapping and seemingly
contradictory efforts at water management.

Improved Water Resources
Management Plan

The effective management and ultimate
“health” of the Obed WSR water resources is
intimately linked to influencing land use
patterns and practices in the Obed WSR
watershed. This potentially difficult task is
complicated by the fact that much of the
adjacent watershed acreage is not managed
by the NPS. Instead, numerous stakeholders
ranging from other federal, state, and local
agencies, to commercial and other private
interests contribute to a conglomerate of
diverse management goals and objectives.

In recognition of the necessity to involve non-
NPS stakeholders in the protection of Obed
WSR resources, the National Park Service
Unit management has investigated whether
mechanisms exist to begin a coordinated
approach for watershed-based water
resources management protection. Initial
contacts with TVA and EPA (area pioneers
with the watershed-based approach) indicate
that they and other stakeholders are
interested, but resources and staff time to
develop an overall strategy are scarce.
Currently, coordination and cooperation is
occurring at the Obed WSR National Park
Service Unit among such agencies as WA,
TWRA, and TDEC. However, the discrete
offerings of each agency are in need of a
central coordination effort to help fully realize
cooperative potential. Similar situations are
being experienced at other NPS river units
such as St. Croix National Scenic Riverway,
Buffalo National River, and Delaware Water
Gap National Recreation Area.

Despite budget and personnel limitations
prohibiting other agencies from taking a lead
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coordination role at this time, the NPS still
retains a formidable impetus to move toward
a coordinated, watershed-based approach.
The Obed WSR GMP is strongly aligned with
exploring this type of approach. In addition,
the NPS Water Resources Division is
supporting the investigation of existing water
rights and means to protect these rights from
injury.

A key realization is that development of a
watershed-based water resources protection
strategy is not identical to the traditional
water resources planning tool .the WRMP. It
is an outgrowth of recognizing: 1) the highest
degree of interdependence of the well-being
of the Obed WSR on activities of other
stakeholders in the drainage, and 2) that a
proactive, stakeholder-encompassing, mutual
gains approach is the most effective, long-
term method for protection of water resource
in the Obed WSR.

Education

An important element to the success of the
Obed WSR National Park Service Unit
resource management activities is the
development of well thought-out, and publicly
reviewed action plans, such as this WRMP.
The NPS has always recognized the critical
importance of environmental education.
Informing the general public, as well as
adjacent landowners via educational /
interpretive programs, will gain needed
support for the National Park Service Unit's
programs. In addition, it will provide an
informed public with the opportunity to
participate in protecting the natural resources
of the Obed WSR. The educational /
interpretive programs developed by the NPS,
in conjunction with WA, should address the
water resource management problems
associated with water resource issues in the
Obed/Emory watershed such as
development, agricultural practices, and oil
and gas exploration.
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Specific Issues

Assessment of Water Rights and
Instream Flow Needs

Under eastern riparian water law, the precise
nature of the NPS’s water rights for the Obed
WSR are unclear. It is clear that the United
States has riparian water rights within the
NPS Unit by virtue of its status as a riparian
landowner. The present value of these rights
to maintain stream flows and the
characteristics of those stream flows
maintaining natural conditions need
definition.

Special Water Designation and
Standards

According to the State of Tennessee’s Water
Quality Control Act of 1977, it is the State’s
public policy that the people of Tennessee
have a right to unpolluted waters. In the
exercise of its public trust over the waters of
the state, the government of Tennessee is
obligated to take all prudent steps to secure,
protect, and preserve this right. One of the
means by which the State accomplishes this
task is through a special water designation.
This designation is entitled Outstanding
National Resource Waters or ONRW (as
indicated previously), and it provides the
highest level of protection available under the
Clean Water Act (40 CFR 131.12). Upon
recommendation of both public comments
and NPS staff ONRW, status will be sought
for the waters of the Obed WSR to support
efforts to protect resources in the National
Park Service Unit.

This designation is designed to protect and
maintain existing high water quality while all
other water quality standards are based on
state designated water uses. These uses
allow discharges that degrade water quality
so long as the quality remains sufficient to not
preclude the designated uses. In accordance,
with State Policy, the TDEC recommends to
the Water Quality Control Board that certain
waterbodies be designated ONRWS. This
designation is only given to those
waterbodies that are considered to have high
quality waters which constitute an
outstanding national resource .such as
waters of national and state parks and wildlife
refuges and water of



exceptional recreational or ecological
significance. The Water Quality Control Board
must make the designation of ONRW in the
State of Tennessee.

Support Information for Water-
related Sports

The abundance of water within the Obed WSR
boundaries creates ample opportunity for
water related activities. The sports of kayaking
and canoeing are particularly dependent upon
water flows for an enjoyable recreational
experience. The USGS currently operates two
stream gages, one on the Emory River near
Oakdale and the other on Clear Creek near
Lilly Bridge (installed in March of 1997), that
are sources of information for recreational
boaters.

The topography of the Obed WSR also creates
an unusually excessive runoff that can create
dangerous rapids during heavy rain events.
Due to the terrain and stream morphologies of
the area, canoeing opportunities are available
only during periods of sustained rainfall
(creating high flows) or heavy rain events. In
the State of Tennessee this sustained rainfall
generally occurs between the months of
November and May.

At the lower ranges of flow (below 500 cfs)
canoeing must be confined to the lower
sections of the Obed and the Emory. Flow
rates in the 500 to 1000 range open up more
exciting (and at this flow rate very technical)
middle sections of the Obed. Flow rates above
1000 are required, however, for most of the
gorge runs.

Whitewater boating in Daddys Creek ranges
from Class Il to Class IV rapids. Depending
upon precipitation, Class Ill and Class IV
rapids can be encountered downstream of the
Daddys Creek, Obed River confluence. After
Clear Creek joins the Obed, the volume is
boosted substantially as well. The only gages
presently in place on Clear and Daddys
Creeks are recording gages put in place
temporarily by WA and Rural Electric Service
as part of a joint venture to study the impact an
impoundment would potentially have on CJear
Creek. These gages are not telemetry gages.
Therefore, no “real time” flow

information is available to recreational boaters

on these waterways.

Agriculture and Timber Industry

Agriculture in the Obed/Emory watershed
represents a potential concern to water
guality in the Obed WSR. Though limited in
its extent in the entire watershed, some
agricultural activities have a significant impact
on water resources. Specifically, the growing
of snap beans in Cumberland County is an
issue. According to Natural Resources
Conservation Service personnel, snap
bean fields are a significant source of
sediment; the fields are cultivated to a fine
consistency, making them especially prone to
erosion. Land used for snap bean fields are
only used for several years, at which point
the growers will rotate to other fields in the
county. This practice makes it difficult to
pinpoint farm areas and to predict and
manage water resource impacts through the
use of agricultural BMPs.

Landsat imagery provided by WA indicates a
significant portion (25 percent) of the
Obed/Emory River watershed is devoted to
pasture. The potential impact to water
resources in the form of increased
sedimentation and higher bacterial levels
from pastures is a concern.

Logging activities continue to be a scattered,
though significant concern to water quality in
the Obed WSR. Tennessee Department of
Forestry is conducting a survey of logging
operations; mapping of logging activities
will be completed in 1997. These data would
be useful in water resource planning for
the Obed WSR, and should be included in
any baseline data compilation of land uses.

Continuous Hydrologic Watershed
Modeling

Presently the effects of any proposed land
use alterations on both water quality and
guantity to streams within the Obed WSR are
unpredictable. Development of a watershed
model and assessing watershed changes as
needed will aid in making informed
decisions prior to implementing actions that
could have watershed impacts.
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Abandoned and Active Mines

Abandoned coal mines in the Obed/Emory
River watershed impact water resources within
the Obed WSR boundaries. Data regarding
the location of these mines is fragmented
between state and federal agencies. USOSM
data indicate a total of 40 mines are located in
the two watersheds, and state agencies have
data regarding mines permitted before
SMCRA legislation was enacted (prior to
1984). Impacts on the water quality of the
Obed WSR from active and abandoned mines
include increased sedimentation and turbidity,
and acid mine drainage. Although coal mining
has slowed in the watershed, an acceleration
of any mining activity could significantly impact
water quality in the Obed WSR.

Oil and Gas Exploration

Although oil and gas exploration in the
watershed has declined, some impacts to
water resOurces may still continue. At present
no monitoring program for oil and gas
operations is in place after the initial
installation inspection occurs. Active and
abandoned oil and gas operations should be
included in baseline land use assessment and
mapping projects, to assess impacts to the
Obed WSR.

Off-road Vehicles

Increased local use of off-road vehicles is
intensifying disturbances to soils and
vegetation in the Obed WSR. Detailed surveys
of ORYV trails, mapping of trails, and studies of
the impacts of sediment yields from ORYV trails
are needed to quantify impacts to

Water resources.

Effects of Publicly Owned
Wastewater Treatment Facility

Effluent from the City of Crossville, Tennessee
wastewater treatment facility into the Obed
River is a concern for water quality flowing into
the Obed WSR National Park Service Unit.
Though studies have indicated the effect of
dilution diminishes impacts at the point where
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the Obed River flows into the National Park
Service Unit boundaries, as population and
residential development increases in the

upper

reaches of the Obed River watershed,

additional impacts may appeatr.

Easement Definitions

The Wild and Scenic Rivers Act desighates
rivers and their immediate environments to be
preserved and protected by securing public
ownership in fee or securing easements
which limit certain activities and uses and/or
which permit public access. Within the Obed
WSR, 1,066 acres (431.4 hectares) of the
total 5,056 acres (2,046.2 hectares), or 21
percent, are secured through various
easements. Generally, the easements:

* provide protection for the existing
landscape character;

* restrict advertising, dumping trash, and
developing lands and new structures;

* provide for public use along the river
and floodplain;

 prohibit new road construction, but
permit maintenance of existing roads;

» permit limited agriculture and timber
practices on the rim while prohibiting
these activities in the gorge; and

« prohibit animal operations with large
populations

Contained within the easements is language
subject to interpretation: “gorge,”
“maintenance,” “floodplain,” some of which
has undergone legal review, some of which
has not. It is not known whether landowners
subject to easements, Obed WSR National
Park Service Unit management, and the legal
system interpret the restrictions and
allowances equally. There is need to educate
new landowners when land is exchanged and
to verify that easement restrictions are not
being violated. It has not been determined
whether easement language is sufficient to
preserve and protect Obed WSR values.
Monitoring impacts of allowable uses needs
to occur.



Water Resource
M anagement Program

The importance of growing outside influences
on the water resources found within the
boundaries of the Obed WSR creates the
necessity for the development of a water
resources management program that
improves on knowledge of existing conditions
within and around the Obed WSR. These
influences also necessitate monitoring existing
conditions and promote an active effort to
educate and partner with other watershed
users to protect the principal resource of the
Obed WSR for future generations.

The nature of the water resources within the
Obed WSR are such that none of them can be
managed solely by consideration of features
or actions within the WSR boundaries. With
the boundaries of the Obed WSR following
stream corridors, all lands encompassed by its
boundaries are part of hydrologic systems
which extend beyond the National Park
Service Unit. For this reason, the Obed
WSR’s management efforts must be focused
to: first, develop a comprehensive
understanding of the structure, function, and
condition of its hydrologic systems; define
park water rights; and thirdly, effectively
coordinate with and influence programs
managing activities outside of the Obed WSR
which affect Obed WSR resources.

To address water resource issues basic to
managing, protecting, and preserving Obed
WSR resources, this Water Resources
Management Plan has been designed using
five identifiable components. These
components are considered the nucleus of the
Obed WSR'’s hydrology program:

« Staff and Support Needs
* Inventory and Monitoring

» Cooperation and Coordination

» Data Management

» Specific Water Resource Issues

The following discussion will focus primarily
on high priority concerns. The first component
defines the adequate staffing needs and
expertise necessary to support the other four

components of the program. The next three
components focus primarily on aspects of the
hydrology program. They are critical to
understanding the hydrological system of the
Obed WSR and surrounding lands. The final
component deals with specific water resource
issues. With this understanding, it will be possible
to address the broader range of specific water
resource issues in the fifth component.

Staff and Support Needs

The purpose of this component of the water
resources management program is to:

identify the adequate number and expertise of
water resources staff necessary to implement
the program proposed in this plan.

The current staffing level of the Obed WSR is not
sufficient to implement the proposed Water
Resources Management Program. The limited
staff of the Obed WSR handicaps the National
Park Service Unit both in terms of available
personnel and expertise required to implement the
additional objectives and requirements identified in
this program. The Obed WSR Park Service Unit is
staffed by four full-time employees. These
employees include a Superintendent,
Administrative Officer, Maintenance staff person,
and one Protection Ranger. Four seasonal
positions (including two interpreters, one
protection ranger, and one maintenance worker)
are hired to provide additional support as funding
permits. Current Obed WSR staff positions and
staff positions filled on an assistance-upon-request
basis from the Big South Fork NRRA are shown in
Figure 17.

Many water resources activities must be
conducted over sustained periods and require a
continuity of knowledge, working relationships,
and techniques that can only be accomplished
effectively with permanent staff knowledgeable
about water resources. Because it is a National
Park Service Unit with a small land base, the
Obed WSR does not
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envision a large permanent staff, but rather, the
development of cooperative and interagency
agreements to meet many of its research,
inventory and monitoring needs. This will allow
the Obed WSR to take advantage of the many
initiatives that are currently ongoing or under
development by other agencies, without
requiring a substantial increase in funding.
Implementation of this program will require a
combination of an additional full-time position, a
seasonal or temporary technician, funds, and
support for contracted work. The additional full-
time position would be for a Resource
Management Specialist. This individual's
responsibilities would be to oversee water
resource related, cooperative programs with
other agencies related to Obed WSR water
resources and to initiate dialog with other
stakeholders in the Obed WSR watershed in
order to better carry out the internal mandates
for the Obed WSR. This would include, but not
be limited to, monitoring of activities (such as
wastewater treatment plants, etc.) on the
watershed, participating in local and regional
planning,

 and negotiating cooperative agreements, all to
make sure that Obed WSR concerns are
considered in each of these activities. This will
be accomplished through making personnel
contacts, formal and informal participation in
planning efforts, and preparation of an annual
report. The resource manager will also be
involved with some data collection in the field
and data analysis and the establishment of a
resource inventory for the Park Unit that would
include citations of actual problems and
impacts, and specific descriptions of the number
and location of resources.

A full-time Resource Management Specialist in
a base-funded position to coordinate the
watershed-based water resources protection
strategy and overall field related activities
dealing with research, inventory, and monitoring
is proposed. This would involve coordinating all
efforts by other agencies within the boundaries
of the Obed WSR and stay abreast of activities
in the Obed/Emory River watershed. In addition
to the Resource Management Specialist, it is
recommended that the NPS provide funding for
a seasonal technician with the primary
responsibility to provide field support both for
water quality and quantity data collection as well
as any other

assistance the Resource Management
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Specialist may require.

There are several avenues for seeking project
funds. The project statements presented in
each of the other program components are
developed specifically for this purpose.

Inventory and Monitoring

The primary purpose for inventory and
monitoring is to preserve:

“one of the last, free-flowing, wild river
systems in the Eastern United States with
rugged, generally inaccessible terrain and
pristine waters representing a trace of
primitive America for the benefit and
enjoyment of present and future
generations.”

In order to achieve its primary purpose, Obed
WSR needs to know considerably more than
is currently available about the structure and
function of its hydrologic systems and water
dependent environments. Current NPS water
guality monitoring stations are located only
within the Obed WSR boundaries. Flow, water
quality, and biological data are being collected
from inside and near the Obed WSR by other
agencies, but has not yet been linked to the
existing hydrologic data. Incorporating these
data is a cost-effective way of enhancing the
Obed WSR’s monitoring program.

The development of an enhanced program of
inventory, monitoring and supportive
research, may be used to develop status and
trends information and causes. The
accumulated data should be stored in an
accessible database—preferably a GIS. Using
this information, Obed WSR management
must then work closely and proactively with
local, state, and federal planning and
regulatory agencies to insure that actions
within the Obed WSR, and its watersheds, are
compatible with Obed WSR goals, objectives,
and rights.

Table 13 (see Project Statements section)
summarizes suggested water resource
management project statements developed
as part of this planning process. These project
statements are designed to address the
issues identified in the body of this WRMP.



An enhanced and sustained hydrologic
monitoring program is essential to the Park
Service Unit’s operations. Because of the
topography of the region, with deeply incised
river gorges, water levels can fluctuate
rapidly. The existing potential for high flows
during storm events and extremely low flows
during dry seasons create a wide range of
flows in Obed WSR streams. Flooding
typically occurs within the watershed due to
long, wet periods in winter and spring that
saturate the soil, increasing runoff and
causing high water levels in the streams.
Intense summer storms can also occur which
result in flash floods during this period of
typically low flow.

Two flow gages presently measure flow in the
abed/Emory River watershed (only one of
which is currently within the Obed WSR
boundaries). It's questionable whether these
sites represent all sub-watersheds in the
network and capture impacts from local
activities. Establishment of three additional
sites will provide needed information to
measure changes in flow patterns resulting
from land use modifications in the watershed.

A long-term water quality inventory and
monitoring program using biological, physical,
and chemical parameters to supplement and
support the hydrologic inventory and
monitoring program should be instigated.
Water sample locations should ensure the
main contributors to the Obed WSR water
quality, the Obed River, Clear Creek, and
Daddys Creek watersheds, can be monitored
for each of these parameters. Coordination
with other agencies of a long-term water
guality inventory and monitoring program is
essential. Cooperators should include WA's
RAT, USGS, TWRA and TDEC. The ongoing
efforts of these agencies to inventory and
monitor biological, physical, and chemical
parameters of water quality will complement
the NPS program.

Groundwater monitoring is becoming
imperative due to the increasing population in
the Obed/Emory River watershed. The
population of Cumberland County alone grew
by 13 percent between 1990 and 1995. An
increase in residential development will
undoubtedly lead to expanded groundwater
pumping. This raises concern that water
guantity in the Obed WSR could soon be
impacted. Although the watershed
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hydrological monitoring network includes
stream gaging stations for water levels and
flows, groundwater level measurements are
essentially non-existent.

Recharge is an important consideration in the
potential development of groundwater
supplies in the abed/Emory River watershed.
Seasonal variations in precipitation affect
groundwater storage. Low flows typically
occur in the fall. These low flows could be
compounded by increasing domestic demand
for groundwater and could result in long-term,
lower than normal flows. This could be
detrimental to aquatic life.

For these reasons, groundwater monitoring
should be incorporated into the existing
hydrologic monitoring network. The most cost
effective means by which to accomplish this
would be through a cooperative approach
with the TDEC and USGS. The NPS could
provide field assistance to these agencies for
the installation of groundwater monitoring
gages and possibly even funding.

Long-term land use monitoring is also
necessary to manage the Obed WSR. The
diversity of land uses in the vicinity of the
Obed WSR National Park Service Unit
dictates that water resource planning take
into account land uses within the abed/Emory
River watershed in addition to within WSR
boundaries. Presently, no system is in place
to inventory and monitor land uses. Land
uses both internal and external to the Obed
WSR include: agriculture; forestry; coal
mining; oil and gas exploration; quarries; and
residential, commercial, and industrial
development. Each of these uses impacts the
Obed WSR water quality and quantity.
Therefore, land use data should be complied
from all available sources and requests
should be made to the appropriate agencies,
planning commissions, and zoning boards to
receive information on any new requests for
permits or proposed development in the
abed/Emory River watershed.

The purchase of (or access to) a GIS
workstation for storage and retrieval of all
data gathered is also important to the
inventory and monitoring component of the
Program. All cooperative projects and
programs need to insure that appropriate GIS
related databases are developed so that the
information can be



effectively managed and used. A complete
picture of the various inventory and monitoring
programs could be organized into one,
centralized database by GIS. With the ability
to overlay different data sets, GIS could be
used to combine land use, land-ownership,
biological and cultural resources, water
resource monitoring, wetland data, and
impoundments information. GIS analysis will
give the NPS the ability to model impacts of
major projects or land use changes in the
Obed/Emory River watershed to the Obed
WSR.

Determining if any trends exist that identify
changes in the number of boatable days per
year could be elevated to a higher priority by
the Obed WSR National Park Service Unit.
Providing water-based recreation
opportunities and their protection should be a
major purpose of the Park Unit. Since
sufficient flow data exists in TVA's database,
the Obed WSR should work towards obtaining
this data via Project Statement OBRI-N-
206.000.

The following projects address the monitoring
component of the Obed WSR’s water
resources program:

» Assess and Establish Long-term
Hydrologic Inventory and Monitoring
Network
Initiate A Groundwater Monitoring
Program
Establish Long-term Water Quality
Inventory and Monitoring Program
Using
Chemical, Biological, And Physical

Parameters
Develop Long-term External Land Use
Monitoring Program
Acquire Access To Geographic
Information System (GIS)
Develop a Continuous Hydrologic
Watershed Model
Determine Trends In The Number Of
Boatable Days

Although all of the previously mentioned
inventory and monitoring projects are
considered to have high priority in the
implementation of this WRMP, it is unrealistic
to assume that they could all be implemented
at the same time. For this reason, it is
suggested that they be implemented in the
following sequence as funds allow:
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1)Land Use Monitoring
2)Water Quality Monitoring
3)Expanded Flow Monitoring
4)Access to a GIS Workstation

In addition, with the Obed WSR’s limited staff
it will be difficult to implement these
programs (even with a Resource
Management Specialist). It is therefore
recommended that the Obed WSR National
Park Service Unit develop cooperative
inventory and monitoring programs with the
Big South Fork NRRA. With the additional
equipment, staff and expertise the Big South
Fork NRRA Unit can provide, these programs
can be more efficiently managed.

Cooperation and Coordination

The purpose of this component of the water
resources management program is to:

establish a proactive role for Obed WSR
National Park Service Unit in regional
water management, in which it can
become fully aware of all activities and
actions in the watershed that may affect
the Obed WSR, and both contribute
meaningfully to regional efforts as well as
benefit from the results of these efforts.

The Obed WSR National Park Service Unit
should support other efforts ongoing in the
region which directly or indirectly
complement the NPS program. Examples of
mutually beneficial cooperation are the
current efforts of the USGS NAWQA Unit (as
mentioned), TVA’s Ft. Loudoun/Melton
Hill/Watts Bar watershed RAT, TDEC, and
NRCS. Support for these programs by the
NPS should include assistance with logistics,
research and collection permits, compliance,
data sharing, and collection.

Actions in support of current cooperative
efforts with other agencies (particularly
USGS’s NAWQA Unit) should be another
high priority. They represent activities that
have developed from proactive policy in the
Obed WSR that has responded to issues of
concern both within the Obed WSR and of
regional significance.

A USGS NAWQA Program site has been
located in the Obed WSR, partially because
of



the strong relationship between the Obed
WSR National Park Service Unit, USGS, WA,
TDEC, and TWRA. It is one of 59 national
study units where detailed stream flow and
water quality data are collected. Objectives of
this “pilot” NPS-NAWQA collaborative
program are to: 1) establish a cooperative
partnership with a national, institutional water
quality program, 2) influence monitoring
decisions that result in products that address
Obed WSR specific water quality issues, and
3) demonstrate the efficiency and
effectiveness of NPS-NAWQA collaborations
to support future budget initiatives that would
permit implementation of this cooperative
agreement on a national basis to meet high-
priority water quality monitoring needs in
parks.

WA'’s RAT conducts water quality and
biological monitoring of water resources in the
Obed/Emory River watershed (data is
available upon request), implements water
resource improvement projects, and works to
build inter-agency and community support for
water quality improvement activities and
resource protection. Working actively with the
RAT will allow the NPS to gain additional
information about the status of resource
conditions and resident aguatic communities,
as well as increase public education and
support of the WSR.

TDEC's Division of Surface Mining is
coordinating an ecological assessment
program of streams in mined areas in the
Obed River watershed with the USFWS.
Valuable ecological data generated by this
program will provide additional information to
assist NPS in making water resource planning
decisions and assessing potential impacts of
mining activities on the ecological health of
the overall watershed.

NRCS staff is actively involved in agricultural
land use assessment, monitoring, and
management. A working relationship between
the NPS and NRCS is important, especially
with regards to promoting agricultural best-
management practices to reduce the impact of
forestry, livestock and farming activities on
water quality.

Long-term coordination/coalition building
should be an essential component of the
water resources management program in

order to

build upon these coalitions and to ensure
long-term commitments. In that manner,
resources of the Obed WSR will be fully
considered in future regional decisions, which
directly affect those resources.

The establishment of an Obed/Emory River
Basin team is very important to the success of
the coordination/coalition building component.
This team’s first task should be to develop a
well-thought out watershed-based, water
resources protection strategy to be used as a
“blueprint” to coordinate the activities of all
stakeholders toward the best possible
resource protection scheme. Such an action
would foster a cooperative approach through
involvement of non-NPS stakeholders in the
protection of Obed WSR water resources.
Coordination by the team will require action at
both management levels (to continually
identify and articulate the Obed WSR'’s role
and responsibility in water management) and
at the technical level (to supply data needed
for management decisions, and to respond to
and support such decisions).

Interpretation/educational programs should be
developed. Informing the visiting and general
public will not only gain needed support for
Obed WSR programs, but provide an
informed public the opportunity to participate
in protecting the natural resources of the
Obed WSR. Interpretive programs designed
to address issues identified at a public
scoping meeting held in December of 1995,
will assist in gaining support for Obed WSR
programs, and hopefully provide an informed
public the opportunity to participate in
protecting the natural resources of the Obed
WSR.

The following projects are key areas where
coordination with the appropriate agencies
can result in mutual benefits:

» Support USGS, NAWQA, WA, NRCS,
TWRA and TDEC Monitoring Programs
and Activities

» Develop Long-term Coordination/
Coalition Building

 Establish An Obed/Emory River Basin
Team

» Develop Educational! Interpretive
Programs

* Internet Homepage for Obed WSR



Data Management

The purpose of this component of the water
resources management program is to:

establish data management systems for
the acquisition, storage, and retrieval of
data and information in a timely and
readily-accessible format for internal use
and for acquisition by other users.

In the past, water quality data was stored in
DBASE format. Big South Fork NRRA water
quality staff is currently transferring this data
into ACCESS and EXCEL formats. When
completed, the data will be sent to USEPA to
be included in the agency’s water quality data
STOrage RETrieval system (STORED. In this
way, the data will be easily accessible by
other agencies.

A necessary precursor to an ONRW
designation by the State of Tennessee is the
development of a numeric baseline of water
quality conditions. Big South Fork NRRA
water quality staff are currently reviewing
existing water quality database and identifying
gaps in information and incorrect entries.

The adequacy of existing water quality data
should be assessed and incoming data
managed. Substantial inter-agency
coordination will be required to make data
sets compatible with NPS needs and those of
other agencies collecting hydrological or
water quality data in the Obed/Emory waters.
With the number of agencies involved in
various aspects of water quality sampling in
the Obed/Emory River watershed (as
identified in the Inventory and Monitoring
section), a wealth of information is becoming
available. These data sets need to be
assembled into one database in format easily
accessible by all external sources. This
database should be located in a central area
like the Big South Fork NRRA which currently
maintains other databases for the Obed
WSR. The Big South Fork NRRA currently
has the staff and equipment necessary to
manage such a database.

The following projects address the issues
related to the management of hydrologic and
associated data for the Obed WSR:
» Assess Adequacy of Existing Water
Quality Data and Manage and Update
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Incoming Data
» Develop Inter-agency Data Coordination

Specific Water Resources

Issues

In contrast to the generally programmatic
approach to the previous three components,
this component is issue specific. The purpose
is to:

recognize and address the ever-changing
specific issues that have altered, or
threaten to alter, the natural water
resources regime.

This plan proposes projects, presented in
project statements in the next chapter, to
address specific issues at appropriate levels.
These issues and corresponding projects are
not intended as all-inclusive. New issues will
arise in the future, and some others that exist
today simply lack the urgency to warrant
inclusion at this time. Additionally, issue
priorities are likely to change over time.

Eleven projects, listed below, identify actions
required with specific water-related issues.
Relative priority is based on the known or
potential impacts to resources, the current
status of knowledge, and manageability of the
problem. The highest priority project is the
assessment of instream flow needs and water
rights for the Obed WSR. The ORNW
designation is considered the second highest
priority project. The State’s Water Quality
Control Board grants this designation. The
ORNW designation would afford the Obed
WSR the opportunity to have the highest
degree of water quality protection possible in
the State of Tennessee. The designation is
designed to maintain existing high water quality
while all other state water quality standards are
based on state designated water uses. Other
projects address identifying, assessing and/or
monitoring impacts in the Obed WSR such as
abandoned mine lands, silviculture, oil and gas
operations, unimproved roads, wastewater
treatment facilities, coal seams, and pyritic
shales. Two projects (Aquifer
Recharge/Discharge Rates and Influence of
Groundwater Supply Wells to Stream
Recharge, and Develop Emergency Flood
Response Plan) do not fall into either of the
above categories.



The following additional projects address the
specific water resource issues component of the
Obed WSR'’s water resources program;

could soon be impacted. This project will require
incorporation of a groundwater
monitoring component into the existing hydrologic
monitoring network.
» Assessment of Water Rights and Instream

Flow Needs. Flows within the Obed River
basin historically maintained natural
conditions for millennia. The relatively recent
establishment of many small impoundments
and proposals for larger impoundments for
consumptive water uses in the watershed,
have the potential to affect water resources
the NPS is mandated to preserve. Flow
characteristics within the Obed WSR which
maintain long-term conditions for
preservation and management of park
resources need better definition. Additionally,
the precise nature of NPS water rights for the
Obed WSR is unclear under eastern nparian
water law in the State of Tennessee. The
present value of these rights to maintain
stream flows needs to be defined. This
project will: 1). obtain legal review and
opinion from the NPS'’s Office of the Solicitor
and Water Rights Branch concerning the
nature and extent of water rights for the
Obed WSR and, 2). conduct studies
designed to obtain information on instream
flow needs of the Obed WSR; characterize
water-dependent natural resources and the
potential effects of developments in the
watershed.

Outstanding National Resource Waters
Designation. The uses for the Obed River, as
currently designated by the State of
Tennessee, afford the water of the Obed
WSR only limited protection. As a result,
activities outside the boundaries of the Obed
WSR allow for a certain degree of
degradation to continue. It is therefore
recommended that the ONRW designation
be pursued by the Obed WSR Park Unit
through the State of Tennessee’s regulatory
Process.

Initiate a Groundwater Monitoring Program.
The population in Cumberland County has
grown by 13 percent from 1990-1 995, and
growth is expected to continue based on
current trends. Expanding groundwater
pumping due to increasing development in
the Obed/Emory River watershed raises
concern that water quantity in the Obed WSR
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Study the Influence of Groundwater and
Groundwater Recharge. Quantitative information
concerning aquifer recharge and hydraulic
characteristics is necessary to manage the
development of groundwater resources. The
increased installation of groundwater supply wells
adjacent to streams both inside and outside of park
boundaries could result in reduced groundwater
recharge and alteration of natural stream flows.
This project will require an estimation of aquifer
recharge/discharge rates near streams within the
Obed WSR watershed. Existing groundwater
withdrawals within the watershed will have to be
guantified. Additionally, protocols for evaluating
future groundwater supplies within the watershed
will have to be developed.

Develop a Continuous Hydrologic Watershed
Model. Presently the effects of any proposed
adjacent land use and monitoring alteration on
both water quantity and quality on basin streams
within the Obed WSR are unpredictable. The
objective of this model is to predict how land use
changes in the watershed (due to development,
agriculture, etc.) will impact flow prior to a change
actually being implemented.

Assess and Mitigate Silvicultural Impacts.
Silviculture practices outside of the Obed WSR
boundaries have, through increased
sedimentation, the potential to affect the quality of
waters entering the Obed WSR. The Obed WSR
Park Unit should coordinate with TDEC
Department of Forestry in order to develop a
detailed inventory of external silviculture practices
and to identify those that pose potential threats to
water resources of the Obed

WSR.

Monitor and Mitigate Impacts of Oil and Gas
Operations. Active oil and gas operations both
inside and outside Obed WSR boundaries pose a
threat to it water resources. This program will
require the Obed WSR to work closely with the oil
and gas operators during all exploration, drilling
and production operations. The object is to provide
and early warning monitoring network of the local
water resources.




» Assess the Impacts from both Surfaced and

Unsurfaced Roads. There are approximately twelve
miles of unimproved roads located within the Obed
WSR boundaries. The total mileage of unimproved
roads within the Obed/Emory River watershed is
unknown but believed to be quite large. This project
will include the inventory of unimproved roads within
the Obed/Emory River watershed, along with
monitoring the associated impacts. The objective of
this program is to identify sites that are significantly
degrading the water resources.

Assess the Impacts of Coal Seams and Pyritic
Shales on Water Quality. The Obed WSR watershed
is underlain by coal seams and pyritic shales (e.g.,
Whitwell Shale) that, when disturbed or exposed,
can seriously degrade surface and groundwater
quality. This project will include quantifying discrete
and cumulative water resource problems as they
relate to existing mining and construction activities.
In addition, it will require classification and location
of problematic coal seams and pyntic shales in three
dimensions to permit identification of potential
problems due to formation exposure/disturbance.

Internet Homepage for Obed WSR.

Canoeing and kayaking constitute the major use of
the Obed WSR. Only limited and not easily
accessible information on flow gaging and water
quality is presently available to recreational users of
the Obed WSR water resources. This project will
involve the development of an Internet home page in
order to relay Obed WSR flow gaging and water
guality information to recreational users.

Determine Trends in the Number of Boatable

Days Approximately 5,000 float visits per year at the
Obed WSR constitute one of the major Park Unit
uses. This project is designed to determine whether
or not impoundments have an impact on the number
of boatable days by analyzing existing data against
rainfall and impoundment data do determine trends.
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Project Statements

The 22 programmatic and specific projects cited in the Water Resources Management Plan are listed
below in order of current priority and are summarized in the following table (see Table 13). These
priorities, however, are likely to change as tasks are completed, more is learned about the hydrology of
the system, and decisions are made internally and externally affecting the relative urgency of various

i SSuUes.

The projects are also listed in greater detail in the Project Statements chapter. In the standard format of
the National Park Service programming documents. These documents used within the National Park
Service to compete with other park projects for funds and staff.

OBRI-N-201
OBRI-N-202
OBRI-N-203

OBRI-N-204

OBRI-N-205
OBRI-N-206
OBRI-N-207
OBRI-N-208
OBRI-N-209
OBRI-N-210
OBRI-N-211
OBRI-N-212
OBRI-N-213
OBRI-N-214
OBRI-N-215
OBRI-N-216
OBRI-N-217
OBRI-N-218
OBRI-N-219
OBRI-N-220

OBRI-N-221
OBRI-N-222

Determine Water Rights and Instream Flow Reguirements

Support USGS NAWQA Monitoring Program and Activities

Assess Adequacy of Existing Water Quality Data and Manage and Update
Incoming Data

Establish Long-term Water Quality Inventory and Monitoring Program Using
Chemical, Biological, and Physical Parameters

Outstanding National Resource Waters Designation

Develop Inter-agency Data Coordination

Develop Education and Interpretative Programs for Water Resources
Develop Long-term Coordination/Coalition Building

Establish an Obed/Emory River Basin Team

Assess and Establish Long-term Hydrologic Inventory and Monitoring Network
Initiate a Groundwater Monitoring Program

Study the Influence of Groundwater and Groundwater Recharge

Acquire Access to Geographic Information System (GIS)

Develop a Continuous Hydrol ogic Watershed Model

Develop Long-term External Land Use Monitoring

Assess and Mitigate Silvicultural |mpacts

Monitor and Mitigate Impacts of Oil and Gas Operations

Assess the Impacts from Both Surfaced and Unsurfaced Roads

Assess the Impacts of Coal Seams and Pyritic Shales on Water Quality
Inventory Active and Abandoned Mine Lands Impacting Obed WSR Water
Quality and Assess Extent of Impact

Internet Homepage for Obed WSR

Determine Trends in the Number of Boatable Days
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Table 13, Summary Table of Project Statements.

FROJECT PROJECT SEUES PROBLEM SUMMARY OF PROPOSED ACTIONS
NUMBER MAME ADDRESSED SUMMARY
DER|-N-Z01 | Determine Waber | Waler Rights M is possible that 1. ©kbtain legal review and apinion from the Cffice of the
Righls and endating and patential Solicitar conceming the nature and estent of the NPS's
Imshream Flow Irfarmation Upsiraam rigits for Obed WSH.
Requrements Gatherinrg impaundmients of 2. Sludies desigred to oblain information that will assist the
surface waber in the MPS in:
Obed Rhvar watershad {a} Datermining the effects of sdisting and futura
threalen the rea-flawing impoundrments on the Now of the Obed Fvier and s
condition of the Wild frisutarias,
and Scenic River the thy  Characberizing waler-dependent ralural resources
Nalicnal Park Service s found in Obed WER,
mandaben 1o probect (g} Estimaling the affects of the impoundrmenls an
e water-relaied nabural resources or recrealional
| achhities,
OHRI-N-202 | Suppart USGS Internad and Inter= | The USGS HAWQA 1. Provide dala and siall suppor, a8 needed, 1o USGS
A OA agqency Dalka Preqram has chasen HAWOA Program.
sanilaring Coordinakion the Obed Riverasone | 2. Participate In interagancy coondination meetings to share |
Frogram and of 54 nabional study data and findings fram study sites,
Actiities Basaling s, Oetailed waler 3, Obtain data gathered from siudy and ingut inta basaline
Information guality and hydralagic database (Z15).
manbaring will be 4. Wilize MAWDA dala 1o asseas potential water qualky
Wiater Cluantty: gollecied, to descrbe preblams.
Hydrologic Irends in nadional waler
Inventary and gualily; this data will ba
Manitaring eapecialy impartant to
the HP5 in assessing
‘Water Quality waler resource impacts
Inmnbary And lo the Obad \WER and
banitorng Implamanting protection
Program Using mechanisms
Chemical,
Biclogical, and
Phiysical

Paramebars

Coordinailen and
Coafition Building

91




Table 13. Continued,

PROJECT PROJECT IESLES FROBLEM SUMMARY OF PROPOSED ACTIONS
NUMBER NAME ADDRESSED SUMMARY
CEREMN-Z0D | Assess Intarnal and Infer- | The develcpimans of Dewvelop numerk: baseing of waler quality condbians in
Adeguacy al agency Data numeric baseing of suppert of CNRW designalion, Mecessary research ta
Exisding Waler Cosrdnation waiAT qLakly candiliens supparl OMRY Stardands ineludes:
Cuality Oata and % a4 necessany 2y Cobduct preliminary anadysas an the Cbed WER's
Manage and Easaling precUisar ba an Aistoneal water quality data ta determing if £ s
Update Inceming | Infommatian Cutstanding Resource sufficient 1o chamctonze Ihe amblent water quality
Dala Walers deslgralion by canditions, during the designated baseine peeriad,
the State. Addilisnally, far spacific areas of the Cbed WSR. This must
present waler quality include key parameters, and represent natural
dala is not stored ina spatlal and seascnal variabilsy.
farmat easily accessibia b} Whare the database ks iradequate for the basalne
by oiher agenciss, year, idenlity an allemative period thal, basaed an
contlinuity of fand and water w=e patterns and the
availabie cala recerd, is representashve of ambiert
waler quakty Junng the bassline pevicd,
< Empioy apprapriate statistical techriques b darve
canfidence inlerval astimates far the data, A
confidence kel of 0,95 or grealer shoud be ised.
if possible.
Assembla data available from the Obed WESR and fram
etarmal sources,
Oked WSR stalf sheuld weark o insure that the task of
enlering Obed data infe 4 STORET-compalibie format i
compleled by tha NP3 as mrpRdiiously a5 poashble
Develep lorg-lesm maoniliving strabegy and protocols Tar
data management and for waler qualihigiantty
Indeernation collacted from af scuices
Incerparata waber quality dala colested fram sxteral
sources Into lhe Obed WER's water slage
database/Gig,
Develop ard implamant procodures for the axchange of
veater cuality data from 1he various external sources on a
sctvediied fraquency.
Use ihe results of 1he sssessment o suppamen! the dats
<ollectad from Leng-term Hydroiogic Invenlony ang
Muiilering,
CUSRI-N-204 | Establish Lang- Infermal and Infers | With ongaing Implament stralegy developed in Projec! Statpment
ferm Water agency Data perturtations in the DBRR-N-203.
Cuality fnventery | Coardnalion Obes'Emery walershed Inentary fish and benthiz masrsirvetobrata
and Moniforing (e, sedimentalion, sommunities in crder b delect and moaitor of changes in
Program Using Baseling ritrierd enrichmenl, kaw bialagical diversity, species campasiian, and relative
Chemical, Infeernatian R, etz.), long farm abundancy of agualic erganisms in response o nahual
Bialagical, and bilogleal and chemecal cauges (eg,, feods, draughts, ete.) and human-induced
Physical Coordinalion and moniloring i of ovents (B, prnviols grasing, presedbed natural fires,
Faramselers Coaltion Buiding | paramount Imporlance and ether land-use acthities), Manitoring would contioe

Water Qualty
Inventary and
Muonilering
Pragram Lising
Chemical,
Biciegizal, ard
Physical
Paramaters

it order ta menior e
impact to waler qualiy,
Tiaheres and aquatic
blological rescurses due
Lo bathy nalirad and
Piman-induced
actvilies accurmng
inside he Obed W5HR
and lrem sounces
upsiraam.

&% o cooperative effort of NPS, LISGS, TWA, and TOED
for @ pericd of three i five years al which tme it could ba
recced b semi-anrualy.

Cocrcnate invenlary and menitering of ehemical,
Elalogical, and physical parameters, within the Ched
WER Park Service Unit, with federal, skaje and besl
agencies.

Eslabish 3 databaze cver a pariod of Hiroe i e years
Analyza and altempt 1o deferming the caums of Impacls
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Table 13. Continued.

PROJECGT

NUMBER

PROJEGT
MAME

ISSUES
ADDRESSED

PROBLEM
SUMMARY

SUMMARY OF PROPOSED ACTIONS

QBRI-MN-205 | Cutstanding Infernal and Imlers | Stabe Protecied Waler Werk to ensure that Ihe Obad WER Matioral Park
| Matonal agency Cala Usen alow dischanges Sanvize Unit ks on the stake’'s mailing list for notification of
Resgurse Wabers | Coordination that gegrade water dabes and lecations for its triennial review for special
Degignaticn qualily sa long as tha waler designations.
EBagalne qualty remains Preparation of a formal request far redesignation, and
Infarmaticn saufficient b2 not mubmissicn ba lhe TDEGC.
preclude tha designated Participabe in tha skale’s irannial resiew process far
\Waber Quality uges, istanding spezial water designations,
Inventory and HNational Resaurce Provide support to the slate in ils analysis of berefits and
Moniloring Wabars Desigralion is eaats of an ONRW deslgnation.
Program Using desigred W probect and Coordinabe with, and whers mecessany provde bestmony
Chernical, maintain edsting high to, the state Waler Qualiy Conlrol Soard,
Biolegical, and waer quadity,
Phiysizal
Pararmeiens
‘Wasershed-
based Waler
Resources
Prosectian
Strateqgy
| DBER[-MN-205 Drevelop Inter- Internal and Irfar- | With fecaeral, stabe, and NP5 should participabe in the cocrdination of daka
agercy Data agercy Oaka lacal agencies imabed collection and managemant between TWA, USGES,
Coordination Coordinatian in re=search and MRGS, USPWS, TWRA, TOEG, and local utiifies to
marharng programs maximze efficiency.
Wiater Quaniity; within the Obed'Emory Ched WER stall enler waler qualty data inle the EFA's
Hydrologic wralershed, soerdinating STZRET databasa so it can be summarnzed in ther
Irmvenfory and Ihe sallestion of data as Baselne YWater Quality Data Inventory and Analysis
Monoring well 85 managirg Rieports and permanently archived for usa by stabes and
historical data wil cther parties inderested in Obed WER waler quality.
Wiaber Cluality promale a more Develop protocols Tor data collecbon and analysis 5o
Irverteey and thareugh krowledge of data sharing can take place,
Monitoring tha watershed and Produce a semi-annual repor in order 1o encourage
Pragram Lsing prevent fedundancy lirnety gathering and analysis of NP5 dafa, and alsa puts
Chemical, itin & fammn that is useiul for the superinbendent and cther |
Biokogical, and agencies, 1
Physical 1
Parameters
Land Usa
Inventory and
Mesiilesing
Program
‘Watershed-
Based Waler
Fasources
Protection
| Slrafegy
QERLN-207 | Develop Coordination ¢ The public scoging Develsp programs and displays casigned to disseminate
Education and Caalilicn Building | mesaling, held at 1hea Informatien &n MES pelizies ard programes,
Irterprotalive onsat of the WRMMP Programs bed ta the waler resource management
Preqrams for Educaticn develogment identified problems associaled wilh wabar resources EsLes n e

Wiatnr Resounces

the public’s infonmalicn
and educational needs
a5 they relate fo waler

resources in the Obed
WER.

Cbed'Emory watershed such as development,
agricutiural practices, and il and gas exploratian.
Cacrdination both &1 management and bechnical levels
with stabe, local and lederal agencies and wabershed user
IS,
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Table 13. Continued.

FROJECT
NUMBER
DBERRN-206

PROJECT
MNAME
Deraelop Lang-
Lerm Coardination
fZoaltian
Buiding

ISSUES
ADDRESSED
Iertemal and [l
agency Data
Coordination

Hasaline
Infarmation

Ceoardinatian /
Cealilion Builging

Education

PROBLEM
SUNMARY
The presenity
aulherized land basa of
the Obed WSR makes
u@ a smail portion of the
Obed Rliver wabtershed,
Land maragemsant
practces an public and
privabe lancs Upstieam
of the Obed WSR
effect the quality of the
Obed River within 1he
Park Service Unit's
boundaries. Mo frue
mMechanisms are in
ﬂa‘.‘:&!? n[r&cti'.-l’.'h.r
begina
coordinating/coalition
Buildnig apgroach for
wbershec-baged water

regsources managemers,

SUMMARY OF PROPOSED ACTIONS

Iniiate a cantral coordination edlart o help fudly realize
cooparathe polential bebwesn agencies.

Pursue coaitions between the Cbed WSR and adjacent
private prapery owners ta Q3N sUppoet and sccess
to federal lands.

Develop programs designed ta encourage BMP uge on
jprivale lands.

Stay abreast of land uses and acthilies on TWRA'S
Catoosa Wiklile Maragament Arqea for contral and
Manageiren,

Encourage requiar infarmralion sharing wilh regulatery
agencies,

Develap a cooperative relaticnzhip with the Soulhem
Appalachian Man And The Bicsghere {5AMaAR)
faundalien, SAMAS facuses on the Southern
Appalachian Biosphere Resare, The pragram its
invobved with epcourages the uiiization of ecosysiom and
acaplive managament principles. The visin of the
PrOGrE i o) promobe the achievemenl of a suslainable
balance between the conservation of Bislogical oivarsity,
torrpatible ecoramic uses and culural values scrass the
Southern Appalachiars. |tis o ped that this balanes will
o achleved by collaboraling with stakehelders thratgh
infermation gatherng ard sharing, integrated
azsessmants, and demonsiralion projects drected
toward the sclution of erilical regicnal issues, The
SAMAS Foundatian will help raise funds, bt lo dabe i
has rat been successiul in ralsing encugh furds ks
signiflcanly support regicnal projects, neaded stalf, and
administrative expenses. The fungs thal the Faurdssen
s radsed have been used to suppert programsiproiects:
bt isch more s peeded

Gupport the establshment of a piot Inleragency
Cacperative Ecosystem Study Unt (CESU) al the
Unhwersily of Tennessee/MKnoeelle. SESU is an inber-
agenacy pragram that ulilizes the services of one scentisl
frem each ageacy invalved in their support. These Unis
are dedicabed to missian-orenled research,
Accomplishing Project Statements: OBRIN-202, H-203
N-204, H-205, N-208, N-207, M30%. N-Z10, H-211, N-
212, N-215, =216, N-218, N-Z18, N-220 H-221, H.222
Deveiop brachures dealing with the pitantial effects of
devalapment {i.e,, residential construgtion, et ] fa the
Obed WER's waler resources.

Cevelap axhibis dealing with the patential aifacts of
development (ie,, residential conssrichion, ede ) fo the
Ched WER's waler resources.

Develep waber use interpretive pragrams dasigned by
make the general public aware of the impartance of
pratecing the ntegrity of the Obed WESR's waler
resaurces 1or wikllife, water-refated recreationsl actdiss,
Bhe.,
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Table 13, Continued.

PROJECT PROJECT ISSUES PROBLEM SUMMARY OF PROPOSED ACTIONS
MNUMBER MNAME ADDRESSED SUMMARY
OBRI-N-28 | Satablish an Internal and inter- | The effective 1, Eshablish a walershed plarning team including majar
Ok Emery agency Data managerienl af Cied wtakeholders and ugens of waber fesources inthe
River Basin Teamn | Coordination WER wabar resources D= Emery watershed,
is intimatety fnked ta 2,  The first fask of the leam would be b develop a
Baseling infuensing land use watershed-pased, water resources protection strategy to
|nfeernation pakarms and practices b used as a “blueprint” for coardinaling the acthdlies af
in the Obed W5SR &l slaehalders. The biueprint may serve 38 & valuable |
Coordination'Coal | watershed. This example of innovatve management fo ather NP5 entties |
mion Building pobentlally difficul task whizh are now grappling wilh (he development of new
is comglicated by the nanagermnent 1eoks for changing tmes and changing
Land Use Taet that much of the paradigms. The achaal implementation of 1his project wil
IFvertory and adiacent watershed consist of cheosing a MPE staff member (prefieraoly the
Maniering acreaga Is not managed proposed Obed WER, Resource Management Speciafst
Program by the NPS. Instead, - pe Stafl And Suppert Needs) who le capabie of
rumerois slakehaldens identifyirg an exbavstve list of stakaholders; devaloping
Walershed. FArging Tram ciher 2 logleal strategy for stakehoider irvabement thraugh
based Water fedaral, state, and local which the waler resources theeals and the means ta
Resourzes agencies, lo commerncial protect Ched WIR waber resources ane idenlilied and
Pratecticn and alher private prioritized; motieating & commitmant an the part of
Srabegy interests comnbute to @ stamehakiers wha may sere as the mast apprapiate
canglmarate diserss lead on o particular issue; developing & framewark lor
managemenl goals and slratesy Fnplementation and operations; and devising a
citrjectives. miechanism{s) which is {are) capaible of keeping all
stakeholders informed and insuring Lhat all stakehakder
input is heard,
_ 4, Coeoperstve implementation of the strategy
| CBRIM-Z10 | Assess and Inbermal ard Inber- | The increass indternal | 1. Assess the adequacy of exisling stream gaging in the
Establish Lorg- agancy Data influerces (Lo, nuirierd Obed WER and the Obad/Emory wabtershed.
tarm Hydroiogic Cagrdinatian anrichiman, 2. Likely install three stream gaging stations [Daddys Creek
Invenlosy and sedmentation and & Antioch Bricge, Obed River & Alsy Ford, Obed River
Maniloring Basaline particularty headwater & Adams Bridge) Tor a period of three te five years to
erbwrk Information impoundients) on the colect paseling streamflow data far use in quanlifying
Qbed WS5R's the aifects af walershed mesdilcation.
Wiater Quantty: watersheds waranls 3. Acguire esisting waber stage data from external sources
Hiydrelogic bafigg-bermn Fydrologic (Le, TV, USGS, TOEG),
Inteenbary ard riventery and 4. Idantify appropriale waler slage daka for Obed W3R ‘s
Manitaring manitaning e determing water stage database
the offects on the Obed | 5. Coordinaba with USGS In the placement and meniforing |
WER from valershed of gages.
medifications. . Modael hydrologic network (which will alkow he fine-
tuning of future manibaring efforts).
DBRI-211 | Intiate a ‘Wialer Quandity; Expanding groundwaler | 1. Coordinabe with TOEG and LUEGS in arder fo abtain the
Groundvwaber Hydrelogic pumping due bo ever {ollowing informatian on tbe watershed: the rumiber of
Maritaring Irrventory and increasing develcpmaent wedls, Irends in rumbers of wells, loeation of walls,
Fresgram Martoring in the CObed/Emary amount of pumping, and water tables,
whalerahed raises Z  Delermine the hydralagic regime Before the sbady and
concem that water coordinate the installation of groundwater monitoring
guandity in 1he Obed wellz and siall piates with TDES and USG5
WGR. ARhough the 3. lgentify appropriate lscations and melheds for
wabershed hydrologicad groundeaber mantoring in conpnclion with the existing
mantaring nebsork maonilofing netwark.
inchudes slations far 4. Eatabish protoccs for shtaining greundvatar manilering
paging stream lavels data fraom TDEC and USGS.
and flows, inftegral 5 Analyze results of groundwater and surface water
groundwater lewel monitoring for use in Project Statement OBRI-N-213.
mMeasurenants ara B Incorporate the resuts inte NP S-useful Tarmal and

exsertially mar e,

identify criferia designaling “problem areas.”
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Table 13. Continued.

FROUECT PROJECT ISSUES PROBLEM SUMMARY OF PROPOSED ACTIONS
NUMBER NAME ADDRESSED SUMMARY
CBRI-N-212 | Stugy the Water Cuantity: Quartifatve information | 1, Bue e the lack of Infeernation, seek tochinical assistancs
infugnce of Frydrolagic Sarcerrng aguiler to lncate any bits of real data ar exper apinians that
Gaundwater and Inveniory and recharge and hydraudic might Be availabis,
g’wm"’r Maritaring Characterislics s 2. Seek technical assistance from MPS Waler Resounces
wcharge necassary [ manage Diviion ta davelop protoccls for evaluating future
e d':;::Imnt"r greundwaler supplies based upon aquifer charaslerislizs,
%:]u" m'r;anan!}umes- slream recharge, and stream sansihity,
Fo0 Shoenclorislica | 3 Analyes resuls of groundwater (Project Statement
are paarly defined for OBRLN-211) and surface water monitering ta estimete
yn:l.,.-assﬁ';ﬂu%miﬂ”m:;ﬂ-bﬂd aquifer rechargeidischarge rates near streams and
hmmhn‘n;‘”i idenlify base flow campanent for waler palance.
4. Cblain greundwater supply data from Tenraessss
grovinchvter supply Departmant of Environmental Quaity 1o quantify misiing
Wwalla adacen b gralncwater withdrawals wilhin B walershed,
M.m:llmsmth Inrside and 5. Esxplore the lagal aspecs of he problam (o defermins if
ﬁﬁ;ﬂﬂ’_‘:ﬂ“:ﬁgn arty laws and regulatians for managing groundvater offer
reduced grauncwater any remedies for prablems that are discoversd in lhis
recharge and afteration )
of Fétural stream fows,
Ceonsldaring {hat
present cumulatve
mpacts of graunceaier
withiiraemls is
unknesn, and fulune
proundwater supphy
wells far industry and
maricipalities might be
Eargetad boward higher
yield bacations (Le., near
sireams), an
assessment of potential
impacts is warranled,
OBRILN-213 | Acquire Access Infemnad ard inber- | The Cbed WSRE has no | | Ky résawrca management persarael attend g GIS
& Geagraphic agency Dala centralzed datakase in anentation gregram,
Infarmiation Coardiraticn which Lo maindain 2. Adguire access boa GIS warkstation and plalfem
Sysbam [GIS) informalica about lang approprize for the needs of the Cbed WSR and abtain
Bagelife usa, land swnership, stalf lime ta enter ard anakyze data,
Information Bilegical and cutural 3 Dehermine data nepds for GIS COWETAGES (e, slape,
reEgUices, waler topagraphy, scils, Ched WSR baundanes; walershed
Lard Use resaurca montarng, baundanies; fand cwnershis within the Coed WER; land
Manitaring welland data, and uses within the Oted WSR and in the overall wabarshed;
Program mpeundments. A GIS road netwark; [osalions of mines'quarissdabandoned and
wialld alkow Ihe PS5 10 active oil and gas wells; impoundments; water quakty
Wakar Quaniiby; ksep dedalled records, menitering sites and data; bialagizal misrdanng shes and
Hydrologic map Cbed W3R dala}
Inventary and boundaries and 4, Coordinate with stale and federal agencies 1o acouine
Manitaring aumership pallerns, and and shane exisling data or GIS ressurces,
o medel impasts of % Inpus data inle GIS,
Waaber Cuality land use changes inthe | 6 Utiize data in angeing Coed WER Matienal Park Sendce
Irverfory and laridts external bo the nit's decisicn-making and to delermine areas whers th
Manitaring Cied WSS, patential for impacts o the Obed WER s water
Fregram Lising regources axist.
Chernical,
Bialogical, and
Physical
I Farammslers
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Table 13, Continued.

PROJECT
NUMBER

FROJEGT
NAME

ISSUES
ADDRESSED

PROBLEM
SUMMARY

SUMMARY OF PROPOSED ACTIONS

OERI-N-214 | Developa Basaling Presenty the affecis.of | 1. Develop hydiokagic walerehed model (based on NP5,
Continious Information any prapased adjacent T, and LISGS data) in order to model both wader
Hydrodogic land uSe and mandarng quantity and water qually and continuously update the
"Wabsrshed Model | Continuous akerations an both Fydrelegic moded using land merdarng data, olc., A

| Hydrakagic water quantity and descenplion of the Park Unit, rivers and watersbad will ke

Watershed quality on basin slreams | necassany i arder W Gonsiruct this modal,
Mocdielirg within the Cbed W3R | 2. Input land monitonng dasa inte the maded fo quankity the
are urgiediclabla, effecks of proposed land use changes an basin sleams,

3. Usethe culputs of the walershed model o predict the
webential affect frorm watershed land use changes.

QBRIN-215 | Dewelep Larg- internal and Irfer. | Impacts o water 1. Histeric ard current land use dala including aerial and
terrn Exderral agency Data resources im tha Sbed Lansal imagery is nol mainkained by the Obed WER.
Land sa Coondination WSR are the result of Compie for nciusicn in GlSbasaine assessment,
Montanng land uss activities bolh 2 The Qbed WSR Park Service Unit sheul take a

Baseling within and cuisice of the proaclive approach on band use decislons. This would
Irifcrnatizn Obed WER, Presenty, include actively seanshing publl: nolices, participating in
no system is ia place fas panning and zening meetings, gelting an mating lists for
Land Use irter-agendy ratificalicn of plarning edfons, and revieving state
IFvertery and coordnation of aslivities MPDES discharge permit applizations, This task wil
Menicring in the watershed, require a commitment of ime fram the supernlendent
Program and resource manager, and some fravel funds.

3. MNPS contacts should be placed on nolificalion lists for
mining perrnils, TDEC Water Folution Gontrol pubic
nolice list, LS. Anry Corps of Engneess public notice
list, as well a5 lzcal planning commissions and Z2oning
boards whi are responsibla far revies and approeal of
develogmentl.

4, Ugdabe lard uze infermaticn inta the GIS database as it
hecomes available.

CBRIFN-216 | Assess and Agrisullure and Cbed WESR walersare | 1, Cacrdinate with TDEC's Depamment of Ferasery ta
FRigate Timber Industry subjecied to increased irveniory the total private and commercial acreags
Shdcutural sadimerialion a5 a dewatnd ta sikviculbure operations upafneam of the Qbed
Impacts result of smal-scale WER.

| farnskry operations . Warking with TOEC's Department of Fareslry, idenlify
eulzide tha WER kcations of sivicuture operatians that may be impacting
baundary. The WER'S vaber fesources.

3. Developa cosperative relationship with TOES s
Diepartment of Forestry so as to allow for belter
informaticn axchange camserning sikicufurl practices in
Ihe walerghed,

4. Agsens usage of sihicuttural BAMPS wilhin the
Ohed/Emory wabsrshad.

5. A GIS layer of shvicutural practices (balh curenl forest
cover with annualty or bi-anrually updaled seenss) nesds
ta be developed or procured ard incorporated inte the
Park Unit's GIS in arder (o track land-use change and

| veaber quadity retativa bo shdcutural actrilies, Infarmation

| on thiz GIS map should inchude the lecatian af 1he chip
mill, the watershed and sun-walersheds, roads, Fivers,
WESR boundary, and areas exisling and p:»laﬂial timber
harvesting, Olher aspesls of the seting o include are
the arneund of Ernbenng sumenity cocurring and obsersed
impacts, This plement is predicated on the Obed WSR
having sccess to GIS, Sea Projpsct Stalement DBRILM-
213

6. Assess impacts of curenl and future culthaticn and

harves! of trnber and devalap a program ie eifectively
interact with sbdcutural indusiey in the wabershed to
maximize use of Best Management Practices,
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Table 13, Continued,

PROJECT
NUMBER
CBRI-N-2T

FROJECT
NAME
Moniler and

ISSUES
ADDRESSED
il and Gas

PROBLEM
SUMMARY
Acthe oil and gas

SUMMARY OF PROPOSED ACTIONS

With input fram TDECs Departrent af Gealagy, denlify

Miligate Inpacts Exploration | operations both inside Ihe lecations of actve and abardened ol and gas
of Qil and Gas and oulside Obed WSR aperations in the Obed watarshad, far inclusion In
Oiperations boundaries pose a bazeling land use agsessmens and Mapging prajects,
| threat to s water Since the locations of ol and gas aperalicns ane nat
E50UTCas, aceUrglely kiiwm by the NPS, when determined, include
the exact lacation of lhe aperatiens relative 1o the Obedg
W3R boundaries on a GIS map to assst In defermining
their potential far impact to water quality,
Decumant and dessibe any abserved spils, raad
efesicn or ather Impacts aad immediately report them to
ihe TDEC, This can best be accompished by field
reCennaEsance, contactks with cperatars, arnual site
wisits, and technical assistange from the NPS Geologle
Resources Dhdsion.
Develap and implemant plans to identify and sssess
impacts of oil and gas operations inside Cbed WER
baundanes,
Werify and monitor proger foad construction and disposal
of washa maberial
Develop and implement mitigation projects adcressing
dertilied impacts,
Caslgn and imalernent a syster ba readily reclaim
| inactive sies loeated wilhin the Doed boundares
DERLMN-Z18 | Assess i Land Lisa Sedimaniation Trom \Jse ganial phalographs to delermine the lnzabon and
Impincis fram Irteesibary and unimgreved reads 5 8 total mileage of surfaced and ursurtaced soads within the
noth Surfaced Santor reg potanial waber guality CoediEmany watershed and classify tham based o
and Uinsurfaced threat fo the Obed wadth and surface cordition,
Roads WWER. Presently no Uisie GIS bechnigues ba identify areas of concern based
protocel exists for an scil ypes, slepe, hydralogy, and seeurtences af
MeEEIng impacts from Fedds,
unimproeed roads Dewelap impact critena ard maonilaring strategy ta
‘within the Obed WER 5558 elfects of surfaced and unsurfaced roads
boundanes, recafing high priodty slatus inside Obed WSR

bowricaries,

Ideriify, priortize, and monitor impacts of surfased and
unsurfaced raads irside Obed WER boundanies far
inclusian in baselne lands use assessment and mapping
project,

Work with countles, communities and land awners o
develop mitigation plans as nesded

Fepert abserved vialations {.e., callapsed silt ferces,
bz, ) cartside the Park Ling Boundanies ta TDEG,
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Table 13, Continued.

PROJECT
NUMEBER
CRRLM-219

PROJECT
MNAME
Assess [he

ISSUES
ADDRESSED
Wiater Quality:

PROBLEM
SUMMARY
The Ched WER

SUMMARY OF PROPOSED ACTIONS

Classificaton of coal seams and pyritic shales based

Impachs of Coal Chemical, walershed Is underain upon geciogical data and histodcal evidence af surace
Seams and Bialogical, and by coal seams and and groundwalber guality impacts.
Pyritic Shales an | Physical pritic shales (84, 2, Lierature review and examination of lederal and slabe
Waber Quality Invenlory ard \Whitwell Shaka) thiat Fecards bo catalog existing mine ard consiruction siles
Manitoring whan disturbed or that irfersect coal seams and pyritic shales,
arposed, can adversely | 3. Compile and review water quality menitoring data from
affect surfase and catalogued stes.
groundwater guality, 4.  Geologic mapping of problematis coal seams and myitic
Qisturcance of these shales using available digital elevation model (DEM) data
geclegic fermations and barng data.
results from mining 5, Mumerical modeling te predicl petential mpacts (discrete |
activities (a.g., coal, and cumuatiee) 1o waler resources of the wabershed
gravel, and sand) and pased upon cantaminant kading Lo surlace and
general consiruslion grourdsabar.
acinitins, The primary & Identify and documerd these seams ard shales, which if
probiem assosiated with gizfurbed, have significant poiential ta cause impacts 10
minirg and disturance waaber quality of the Clbed WER, This infarmation wil ba
al fhese formations = used ta camment on regquiatory permiks for proposed
the production of asidic miring, develepmank and construction n e watershed.
achabe and niral due
o the cxidation of pyritic
malerials. High acidity
alan poses the pebential
of leaching hesvy
metals fram thi rocks.
Many descrebe and
cumulative impacls of
formation disturbance ta
surface and
grourdwater are
unknawm, This s
prirnarily die b statf
limkations of manioring
agencles, inadeguata
manitoring prolocels
ard sampling nebworks,
indiiference ta
regulations, poor
reclarmation practices,
andfor lack of
urderstarding by ming
operators. Therafore, it
s imipertant to idenlify
I locations of
pratlematic formatiers
in {heese dimensions,
and guantify exsting
wakar resaurce
problems as they relabe
i rirdng ared
gonshuclion activities.
OBRIN-220 | Invertory Actiee Abandorsed and Obed WSR walers are 1. Igentdy locations of astve and abandones mired lards in
and Abandoned active Mines sibjectind o increaged the Obed watershed,
Mina Lands acklityand ercsion asa | 2 Coordinate with O3M and TDEC's Mining and Geology
Imgacting Cped result af actve and seclions bo identily impasts.,
WER Waler abandoned mine lands 3. Input this Eala into baseline lands use assessment and
Qality and Trom curside ibs mapping project.
Amgpas Extent of bourdaries, 4,  Priontze the need lor reclamation on acthes amd
Impact atandened mine lacations based an Eeely Impact to
Obed WSR walers.
% Cooedinate with 50 and TDES S Mining ard Gealogy

secliens ba recommend reclamation and mitigation
prosadures,
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Table 13, Continued.

PROJECT PROJECT IS5UES PROBLEM SUMMARY OF PROPOSED ACTIONS
NUMBER NAME ADDRESSED SUMMARY
| OBRI-M-Z21 | Infernet Conlirucus Qindy limied and nog Viork with MPS communicaton specialisls ar nutsicka
Homeapage for Hydralegic easily accassible conlracts in the devedopment of an Infernet Reme page
Obed W3R Watersheg recreatioral suppart for the Obed WSR. ¥ shoukd e deslgned fo provide
Medeling weth flawr gaging and urrent flaw data and infeemation exchange.
watar quakly information | 2. Crevelap programs and dizplays designed to disseminats
Wigler Quantity: & presantly svailabie. informatien on waler quality infarmation related o the
Hydralagia Cbed WER_
| Invendory and
Maniaring
Education
| Ricrealicn
OBREN-2E2 | Cetermine Infernal and intar- | Anatesis of infarmalien | 1. Establish griteria for “boatable” days in varipus partions
Trends in the agency Dala Feas nek el scocunrad af the Obed W3R, Particular afention will b given he
Mumber of Cogrdination thal woald ncicale what Gribera ff Gaging slations and traukle spets alang the
Boatabla Days alfects watershed rivet.
Cordinugus impaunidrients haveen | 2 Analyze existing stream fow data, agains! rainfall angd
Hedralogic the number of boatabie impaundment data 1o determine what fac o can be
Watershed 2aiys in the Ched River, carmelated wilh the number of boatable days.
Madaling 3. Checkannual presipitation o idantity lang-tarm
hiydralogie Irengs [Le., stabilRy, increases, and decreases
Recreatian af News)
4. Using instream flow maodal, assess elfects of cumenity
Frapceed impoundments and alher oenvelapmers on
number of boatable days, Translabe inte uas impacts
and ecanamic effects on resaures Lse,
5. Accapt natural News for what thay are. Do not cresie an

argument for contralied refedses fram Impeundmerss.
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OBRI-N-201 .000
Priority: 1

Title: Determine Water Rightsand Instream Flow Requirements
Funding Status: Funded: 0.0 Unfunded: 0.0

Servicewide Issues: N12 (WATER FLOW)
N13 (WATER RIGHTYS)

Cultural Resources Type: C70
RMAP Program Codes: QOI, Q02

Problem Statement

It is possible that existing and potential upstream impoundments of surface water in the Obed River
watershed threaten the free-flowing condition of the Wild and Scenic River the National Park Serviceis
mandated to protect. According to the Tennessee Valley Authority, unpublished GIS data, 2515 water
impoundments have been constructed in the Obed River watershed between 1976 (the creation of abed
WSR) and 1994, with 14 over 50 acre-feet in capacity. Also, several projects for municipal water supply
systems have been proposed for future devel opment. These existing and proposed impoundments may
alter: the timing of surface runoff, peak flood flows, sediment transport regime, base flows, and the
temperature regime of the Streams. Thereis currently little information available to Obed WSR
management that documents the effects of the impoundments on the hydrology of Obed WSR's Streams
and rivers.

After the effects of the impoundments on the hydrology is known, a need exists to determine the impacts
of any hydrologic alterations to the water-related natural resources and recreational activities that occur
within Obed WSR. Since it is presently uncertain what effects, if any, these existing and proposed water
development projects have on the hydrologic variables listed above, consequently, thereislittle
information to describe any changes to the natural resources and recreational activities which are
dependent on these hydrologic variables. It is possible that the purposes for which Obed WSR was
included in the Wild and Scenic River system, as well as mandates for all National Park Service units,
may be compromised by these impoundments.

The results of studies mentioned above can be related to water rights for Obed WSR. However, at this
time, it isunclear as to the nature and extent of water rights to which Obed WSR is entitled. The Wild and
Scenic Rivers Act of 1968 reserves enough unappropriated water necessary to fulfill the purposes
designated in the act. There is aquestion of whether the reserved water rights doctrine appliesto an area
where there are no lands reserved from the public domain. Obed WSR has no reserved lands. It isaso
unclear how an instream flow right would be protected by the State of Tennessee, which administers
water rights by the riparian water rights doctrine.

Description of Recommended Project or Activity

With the assistance of the National Park Service, Water Resources Division, Water Rights Branch, and
the Office of the Solicitor (The Office of the Solicitor will be consulted to provide guidance), undertake
activities that will: a) determine the extent of Obed WSR water rightsin the Federal and State settings,
and b) determine flow needs of water-related natural resources and recreational activities necessary to
Obed WSR. Conduct analysis to assess whether the existing impoundments have atered the free-flowing
conditions as defined by legislation. The results of these efforts will lead to a better understanding of the
flows necessary to fulfill the purposes of the Wild and Scenic River.
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OBRI-N-201 .000
Priority: |
The project will include these elements:

1. Obtainlega review and opinion from the Office of the Solicitor concerning the nature and
extent of the NPS' srights for Obed WSR.
2. Studies designed to obtain information that will assist the NPSin:
a) determining, the effects of existing and future impoundments on the flow of the Obed
River and its tributaries
b.) characterizing water-dependent natural resources found in Obed WSR
c.) estimating the effects of the impoundments on the water-rel ated natural resources or
recreational activities.
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OBRI-N-201 .000
Priority: |

BUDGET AND FTEs
— —FUNDED

Source Activity Budget ($1 000's) FTEs
1999: See Note

2000:
2001:
2002:

2003:
Total:

—----UNFUNDED —
Source Activity Budget (1000's) FTEs
1999: WATER-RES See Note
2000:
2001:
2002:
2003:
Total

Compliance codes:
Explanation:

End of data

Note: Funding and FTEs for this project will be provided from the water-rights funds of the NPS and will
vary depending on the scope of information gathering activities, the priority of this project as compared to
other NPS projects dealing with water rights, and the availability of funds. Therefore, a budget and
estimate of FTE's are not available at thistime.

Alternative Actions/Solutions and Impacts

No Action: Existing and future water development projects may affect the ability of NPS to accomplish
its mission if it cannot determine flow requirements. The NPS would not have adequate information on
which to support water rights for Obed WSR. Without adequate information, NPS would be unable to
proveinjury or loss of park resources and rights before actions could be taken to protect them.
OBRI-N-202.000
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Priority: 2

Title: Support USGS NAWQA Monitoring Program and Activities
Funding Status: Funded: 0.0 Unfunded: 77.5

Servicewide Issues: N20 (BASELINE DATA)
Cultural Resource Type: C70
RMAP Program Codes. QOI

Problem Statement

Stream flows are determined by rainfall and runoff patterns, groundwater recharge, and flow alterations
occurring in the watershed. Like other streams on the plateau, the Obed River and its tributaries have their
highest flows during the winter and spring. Low flow periods normally occur in summer and early
autumn, when upper reaches of the river system resembl e intermittent streams in which pools form with
little or no flow between them. Topography of the region, with its deep gorges, facilitates wide ranges and
rapid changes in flow. Presently, only one gaging station, installed in March of 1997 on Clear Creek at
Lilly Bridge, islocated within the National Park Service Unit to monitor water quantity. Ten water
quality, monitoring sites within the Obed WSR boundaries have been established by the NPS. These sites
are designed to monitor various water quality parameters, including: pH, conductivity, acidity, alkainity,
dissolved oxygen, manganese, sulfates, iron, temperature, hardness, and bacteria.

An opportunity to significantly enhance the available water resources information base has occurred. The
NPSis engaged in efforts to coordinate with the USGS National Water Quality Assessment (NAWQA)
Program to address NPS water issues. The USGS has chosen the Obed River as one of 59 national study
units partially because of the strong relationship between the Obed WSR National Park Service Unit,
USGS, TVA, TDEC, and TWRA. The USGS NAWQA Unit began monitoring water quality, on a
monthly basis, at Lilly Bridge on Clear Creek during the summer of 1996. Some of the water quality
parameters used by USGS include: temperature, pH, conductivity, and dissolved oxygen are determined
in the field. Iron, sulfate, manganese, turbidity, chloride, hardness, acidity, alkalinity, total and fecal
coliform and fecal strep. In March of 1997 the Unit installed a flow gage on Clear Creek at Lilly Bridge
and will operate it for aminimum of two years. The Unit samples atotal of 95 different parametersin the
Obed River Watershed thereby producing one of the most thorough water resource databases available to
the National Park Service Unit management to date.

The objectives of the “pilot” NPS-NAWQA collaborative program are to (1) establish a strong
cooperative partnership with a national, institutional water quality program (2) influence monitoring
decisions that result in products that address park specific water quality issues; and (3) demonstrate the
efficiency and effectiveness of NPS-NAWQA collaborations to support future budget initiatives that
would permit full implementation of this agreement to meet highpriority water quality monitoring needs
in parks. In addition, the program represents a partnership at the Department level which can provide
support to the NPS inventory and monitoring program.

Description of Recommended Project or Activity

The main objective of this project isto support the USGS NAWQA Unit monitoring effortsin the region
which directly or indirectly complement the NPS program. Other objectives include
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OBRI-N-202.000
Priority: 2

establishing cooperative partnerships with a nationa, institutional water quality program, influencing
monitoring decisions that result in products that address Obed WSR specific water quality issues, and
demonstrating the efficiency and effectiveness of NPS-NAWQA collaborations to support future budget
initiative that would permit implementation of the cooperative agreement on a national basis to meet
high-priority water quality needs in parks.

The project will include these elements:

Provide data and staff support, as needed, to USGS NAWQA Program.

Participate in inter-agency coordination meetings to share data and findings from study sites.
Obtain data gathered from study and input into baseline database (GIS)

Utilize NAWQA data to assess potential water resource problems.

pODPE
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OBRI-N-202.000

Priority: 2
BUDGET AND FTEs
—e- FUNDED--~----—-- —
Source Activity Budget ($1 000's) FTEs
1999:
2000:
2001:
2002:
2003:
Total:
-UNFUNDED
Source Activity Budget (1000's)  FTE5

1999: 15.5 0.03
2000: 155 0.03
2001: 155 0.03
2002: 15.5 0.03
2003: 155 0.03

Total 775 0.15
Compliance codes:
Explanation:
End of data
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OBRI-N-203.000
Priority: 3

Title: Assess Adequacy of Existing Water Quality Data and M anage and Update | ncoming Data
Funding Status: Funded: 42.0 Unfunded: 101.0

Servicewide Issues: Ni 1 (WATER QUAL-EXT)
N20 (BASELINE DATA)

Cultural Resource Type: C70
RMAP Program Codes: QOI, C03

Problem Statement

The development of a numeric baseline of water quality conditions is a necessary precursor to
an Outstanding National Resource Waters designation by the State and to enable the Obed

WSR to meet its mandate of preserving itsresources. Tasks 1, 1 a,1 b, and | ¢ (asoutlined in the
Description of Recommended Project or Activity section) specifically provide data to support
ONRW standards.

Historic through present day external source, water quality datafor the Obed/Emory watershed has not
been consolidated into one database. However, efforts are currently underway by the NPS to assemble
existing data into a STORET-compatible format. Without this information complied into asingle
database, it may be difficult to identify current and future trends in the Obed WSR water resources and
demonstrate a need for the ONRW designation.

Historical water quality data for the Obed River watershed has shown that the primary impacts upon the
Obed Wild and Scenic River and its tributaries have been from agricultural and/or forestry practices (i.e.,
plantations) from areas outside the Obed WSR boundaries (Rikard 1985). Therefore, comprehensive
water quality studies and monitoring should include areas in the watershed beyond the Obed River, Clear
Creek, and Daddys Creek (Spradlin 1993). Another, and possibly more severe impact, can be produced by
acid mine drainage from coal mining in the watershed (Rikard 1985). Current data has also shown an
increasing influence from urban development in the upper reaches of the Obed River in and around the
city of Crossville, TN (Wojtowicz and Clark 1989; TDEC 1994). Water quality monitoring allows for a
thorough assessment of the level of effects from these impacts and adequate management and protection
of Obed WSR resources.

Ten water quality monitoring sites within the Obed WSR boundaries have been established by the NPS
and currently monitor pH, conductivity, acidity, alkalinity, dissolved oxygen, manganese, sulfates, iron,
temperature, hardness, and bacteria. One permanent gaging station (located on Clear Creek at Lilly
Bridge) islocated in the National Park Service Unit. As development and land use increases around the
boundary, cumulative impacts will occur without

recognition or proper mitigation, because these water quality parameters suffice asindicators of certain
impacts, themselves fail to identify all activitiesin the watershed impacting water quality in the Obed
WSR. For example, impacts from agricultural practices in the Obed/Emory watershed are not fully
identified by these parameters. Row crop farming has lead to the introduction of chemical pollution from
pesticides and herbicides, and nutrient enrichment has resulted from cattle grazing.

Obed River. On the Obed River proper, the primary impacts are from the city of Crossville, Tennessee
and the surrounding area. Most of these impacts can be related to the increased levels of urban
development taking place in this region. The source of particular interest in the
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past has been the Crossville STP. As mentioned, effluent from this plant is regularly tested for toxicity
directly below the discharge using standard methods (Eckenfelder 1991 a, 1991 b, 1991 ¢). Results from
these tests showed some mortality of Ceriodaphnia dubia and some effects on the growth of fathead
minnows. Earlier studies of the reach below the STP indicated that the rivers condition wasin an
unhealthy state, but was comparable to the reach above the SIP (Melgaard and McKinney 1979; Sulkin
1988). These studies indicated that although the SIP was having a negative influence on the river the most
significant impact was occurring upstream of the plant. Sources of impact responsible were considered to
be urban runoff/erosion, the water plant backwash water, and low flow effects from Lake Holiday (Sulkin
1988). Results from later studies have indicated similar conditions still exist above the SIP and are
increasing due to more urban development (Wojtowicz and Clark 1989; Pennington and Associates
1994). Current state classifications show that the portion of the Obed River that flows through Crossville
isdesignated as “partially supporting” of its designated uses due to organic enrichment, low dissolved
oxygen, nutrients, siltation, and flow alteration, resulting from municipal point sources, land
development, and dam construction (TDEC 1994). At the point where the Obed River flows into the
National Park Service Unit boundaries, the effects of dilution from tributaries have improved the water
quality to the point where the river is designated “fully supporting.”

Clear Creek. Clear Creek has shown little evidence of impacts. Slightly elevated levels of conductivity,
fecal coliform, and fecal streptococcus indicate some impacts from agricultural practices and potentially
human disposal systems (septic systems, SIP) (Rikard 1985; Spradlin 1993). Recent detection of the
pesticide Atrazine, in trace amounts, indicates impacts from agriculture aswell (Treece, USGS, personal
communication). Trace levels of sulfates were also detected, which may indicate some minor runoff from
coal mining activities (Rikard 1985). However, sulfates can a so be produced by mere disturbance of
certain minerals in the watershed (Julian, WA, personal communication).

Other Tributaries. Of the many tributaries into the Obed Wild and Scenic River, four have been the
subject of past or present monitoring. These are: White Creek (flowsinto Clear Creek), Daddys Creek and
Otter Creek, (flow directly into the Obed River), the Emory River (the Obed River flowsinto it at the
lower end of the Obed WSR boundaries), and Rock Creek which flows into the Emory River before it
enters the Obed WSR boundaries (Rikard 1988; Spradlin

1993).

Both White Creek and Daddys Creek have experienced dlightly elevated levels of conductivity and
hardness, indicating some impacts from agricultural and/or forestry practices (Rikard 1988). More current
data has shown that these conditions persist but have not worsened (Spradlin 1993). Otter Creek has
experienced some degradation due to the exposure of coa seams and the location, construction, and
operation of Dartmoore Lake (Bakaletz, NPS, personal communication).

One of the most heavily degraded tributaries in the system is Rock Creek. The effects of acid mine
drainage have made this stream almost unsuitable for aquatic life (Rikard 1988). Recent data suggest that
conditions have changed little (Spradlin 1993).

Beginning in January of 1997, the IDEC began conducting water quality sampling on the Obed/Emory
watershed for a period of two years as part of a statewide, two year rotational, watershed sampling
program (Stodola, IDEC, personal communication). The IDEC has selected three water quality, sampling
stations for the Obed/Emory watershed (Cartwright, TDEC, personal communication). One of the stations
islocated at Potter Ford on the Obed River and is sampled bimonthly. Another station is located on the
Emory River at Oakdale and is sampled bimonthly. The last station is an “ecoregion” station (i.e.,
considered to be typical for
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the ecoregion in terms of physiography, gradient, etc.) and islocated on Clear Creek at Jett Bridge
(Highway 298). This station is sampled quarterly. IDEC has no plans for future water quality monitoring
stations (Stodola, IDEC, personal communication).

Seven NPDES permits designed to limit the amount and type of effluents discharged into Obed River
watershed have been issued by the TDEC (Table 7). These permits are all related to municipal and
industrial effluents (Smith, IDEC, personal communication).

The City of Crossville has two designated water quality monitoring stations and has no plans for any
future sites (Annis, Crossville Wastewater Treatment Facility, personal communication). The designated
stations are located one and two miles below the city’ s sewage treatment plant (SIP). With recent
improvements in the aquatic communities (as documented by Wendel Pennington Associates, Inc.) and
enlargement of plant facilities, the Plant’s NPDES permit no longer requires instream biological and
chemical testing at these stations unless an impact is suspected (Annis, Crossville Wastewater Treatment
Facility, personal communication; Stodola, IDEC, persona communication). However, the SIP's NPDES
permit does require water chemistry monitoring directly below the plant’s discharge on adaily basis.

Description of Recommended Prolect or Activity

The abjectives of this project are to consolidate multi-agency water quality databases, manage and update
incoming water quality data, and store consolidated water quality database in aformat easily accessible
by other agencies. Tasks 2, 3 and 5 support ongoing efforts to assemble existing data for parks across the
nation. Task I, 1 a, 1 b, and 1 ¢ support Project Statement OBRI-N-205 efforts to attain ONRW
designation.

The project will include these elements:

1. Develop numeric baseline of water quality conditions in support of ONRW designation.

Necessary research to support ONRW standards includes:

a) Conduct preliminary analyses on the Obed WSR’s historical water quality datato
determineif it is sufficient to characterize the ambient water quality conditions, during
the designated baseline period, for specific areas of the Obed WSR. This must include
key parameters, and represent natural spatial and seasonal variability.

b) Where the database is inadequate for the baseline year, identify an aternative period that,
based on continuity of land and water use patterns and the available data record, is
representative of ambient water quality during the baseline period.

¢) Employ appropriate statistical techniques to derive confidence interval estimates for the
data. A confidence level of 0.95 or greater should be used, if possible.

2. Assemble data available from the Obed WSR and from external sources.

3. Obed WSR staff should work to insure that the task of entering Obed datainto a SIORET-
compatible format is completed by the NPS as expeditiously as possible.

4. Develop long-term monitoring strategy and protocols for data management and for water
quality/quantity information collected from all sources.

5. Incorporate water quality data collected from external sources into the Obed WSR’s water
stage database/GIS.

6. Develop and implement procedures for the exchange of water quality data from the various
external sources on a scheduled frequency.

7. Usetheresults of the assessment to supplement the data collected from Long-term
Hydrologic Inventory and Monitoring.
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Priority: 3
BUDGET AND FTEs
——FUNDED
Source Activity Budget ($1 000's) FIEs

1999: 12.0 0.2
2000: 12.0 0.2
2001: 6.0 0.1
2002: 6.0 0.1
2003: 6.0 0.1

Total: 42.0 0.7
UNFUNDED —Source Activity Budget (1000's) FIEs
1999: 18.00.3
2000: 38.00.2
2001: 33.00.2
2002: 6.00.1
2003: 6.00.1 Total 101.00.9

Compliance codes:
Explanation:

End of data
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Title: Establish Long-term Water Quality I nventory and Monitoring Program Using Chemical,
Biological, and Physical Parameters.
Funding Status: Funded: 30.0 Unfunded: 14.0

Servicewide Issues: Ni i (WATER QUAL-EXT)
N20 (BASELINE DATA)

Cultural Resource Type: C70
RMAP Program Codes: QOi, C03

Problem Statement

Due to impacts associated with increasing development, small scale forestry operations, as well as
agriculture, oil and gas exploration, etc., and the effect they can have on water quality and the associated
dangers posed recreationalists, water quality monitoring is essential to the Obed WSR. Maintaining a
water quality monitoring program adequate to protect Obed WSR resources, will require expansion of the
current efforts, periodic evaluation, and coordination with other federal, state, and local agencies with
water management responsibilities. Evaluation of the water quality program will include assessment of
the adequacy of the existing sampling network and water quality parametersto capture events and trends
important to protection and maintenance of the integrity of water resources managed by the National Park
Service Unit.

With ongoing perturbations in the Obed/Emory watershed (e.g., sedimentation, nutrient enrichment, low
flows, etc.), long-term chemical, biological and physical (i.e., vital signs) monitoring is of paramount
importance in order to monitor the impact to water quality, fisheries and aquatic biological resources due
to both natural and human-induced activities occurring inside the Obed WSR boundaries and from
sources upstream. And in arelated matter, it is an excellent means by which the NPS can monitor how
well the Obed WSR meets and maintains the water quality requirements for ONRW designation.

The Obed WSR National Park Service Unit has monitored water quality at ten stations within its
boundaries since 1982. The rationale that many state and federal agencies use for emphasizing chemical
monitoring is that chemical criteria, developed through toxicological studies of standard aquatic
organisms, serves as surrogate measures for monitoring biological integrity (Miller et al. 1988). However,
this chemical monitoring alone was not intended to take into account the naturally occurring geographic
variation of contaminants, consider the synergistic effects of numerous contaminants, nor consider the
sublethal effects (e.g., reproduction, growth) of most contaminants (Karr 1981). Therefore, this approach
does not directly measure the ecological integrity of surface waters. As a consegquence, changesin other
factors such as physical habitat are often limiting and can lead to the decline of biological communities
(Karr and Dudley 1981). In such cases, ecological integrity isunlikely to be improved by controlling
chemical pollution (Miller et al. 1988) alone.

The direct monitoring of the “healthy” biological communities is sensitive to changes across awide array
of environmental factors because it has the ability to integrate the effects of many man-induced
perturbations such as flow alterations and stream habitat and watershed degradation (Karr 1981; Karr et
a. 1986). Biologica communities (particularly benthic macroinvertebrates) are also sensitive to low-level
disturbances that chemical monitoring may not detect (Chandler 1970). According to the Ohio
Environmental Protection Agency (1988), which has adopted bioassessment as part of its water quality
monitoring program, numerous attributes of biologica communities make them particularly well-suited to define
environmenta degradation. The structurd and physical characterigtics of fish and benthic macroinvertebrate
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communities are considered to be relative to physical and chemical aquatic environmental conditions.
They can be utilized to identify likely causes of any recognizable perturbation of the agquatic biological
communities.

Assessment of physical habitat (i.e., instream habitat capable of supporting aquatic life, root wads, etc.)
must also play a supporting role with chemical and biological inventory and monitoring. It is used to
identify obvious constraints on the attainable potential of the site, help in the selection of appropriate
sampling stations, and provide basic information for interpreting biological inventory results. Both the
quality and quantity of available physical habitat affect the structure and composition of resident
biological communities and their potential as well (Plafkin et at. 1989). The importance of holistic habitat
assessment to enhance the interpretation of biological data can be very important (Ptafkin et at. 1989).
Where physical habitat quality is similar, detected impacts can be attributed to particular water quality
characteristics related to specific human activitiesin the watershed.

The WA and USGS have entered into a cooperative arrangement to develop along-term biological
monitoring program for the Obed/Emory watershed (typically in the lower stream reaches). WA identified
four fixed sites within the Obed WSR boundaries and began sampling them in 1996. Selection of
sampling sites was based on two criteria: ratio of discernible habitat types (riffle, run, and pool) present
and suitability for assessment of the cumulative effects of pollutants entering the watershed. Sites were
selected that included an acceptable ratio of habitat types characteristic of the subject stream. Fish surveys
in the creeks and the Obed River consist of qualitative and/or quantitative collections analyzed using the
index of biotic integrity (IBI) (Kan- et at. 1986). The IBI is an assessment of environmental quality at a
stream site through application of ecologically-based metrics to fish community data. Streams also
receive an ecological classification based on diversity of intolerant families (mayflies, stoneflies, and
caddisflies - EPI) and abundance of tolerant organisms. In 1997, the USGS added an additional site at
Alley Ford. This station wilt be monitored on an annual basis for three years intensively. At thistime, the
USGS is uncertain whether or not the station will continue to be sampled after the three year period
(Ahlstedt, USGS, personal communication).

The existing water quality monitoring network in the Obed WSR currently meets minimal regquirements.
With ongoing perturbations (sedimentation, nutrient enrichment, low flows, etc.) in the Obed/Emory
watershed, long-term chemical, biological, and physical monitoring is important not only to current
management needs for Obed WSR resources, but to protect the water quality and biological communities
found in the system.

Description of Recommended Proiect or Activity

The aobjective of this project isto use water quality inventory and monitoring (using chemical, biological,
and physical parameters) to aide in the improvement of water quality and biological communities found
in the system.

The project will include these elements:

1. Implement strategy developed in Project Statement OBRI-N-203.

2. Inventory fish and benthic macroinvertebrate communities in order to detect and monitor of
changesin biological diversity, species composition, and relative abundance of aquatic
organisms in response to natural causes (e.g., floods, droughts, etc.) and human-induced
events (e.g., previous grazing, prescribed natural fires, and other land-use activities).
Monitoring would continue as a cooperative effort of NPS, USGS, WA, and IDEC for a
period of three to five years at which time it could be reduced to semi-annually.
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3. Coordinate inventory and monitoring of chemical, biological, and physical parameters, within the
Obed WSR Park Service Unit, with federal, state, and local agencies.

4. Establish adatabase over a period of three to five years.

5. Analyze and attempt to determine the cause of impacts.
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Priority: 4
BUDGET AND FTE5
— FUNDED
Source Activity Budget ($1 000's) FTE5

1999: 6.0 0.1*
2000: 6.0 0.1*
2001: 6.0 0.1*
2002: 6.0 0.1*
2003: 6.0 0.1*

Total: 30.0 0.5*
* Currently provided through biotech.Support from Big South Fork NRRA

UNFUNDED
Source Activity Budget (1000's)  FTEs
1999: 6.0 0.1
2000: 20 0.03
2001: 20 0.03
2002: 20 0.03
2003: 20 0.03
Total 14.0 0.22

Compliance codes:
Explanation:
End of data
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Title: Outstanding National Resource Waters Designation
Funding Status: Funded: 0.0 Unfunded: 65.0

Servicewide Issues: NI | (WATER QUAL-EXT)
N13 (WATER RIGHTS)

Cultural Resource Type: C70
RMAP Program Codes: QOI, Q02, C03

Problem Statement

Water resources and ripanan environments are principal resources of the Obed WSR. The
water is considered to be among the highest quality in the State of Tennessee .supporting a rich
ecological diversity. However, activities occurring outside the Obed WSR Park Service Unit
influence the waters within its boundaries. These activities include: coal mining, oil and gas
exploration, quarrying, sewage discharge, agriculture and forestry practices, some residential
development, garbage disposal and construction of numerous water supply ponds and
impoundments on tributaries of the Obed and Emory rivers.

The State of Tennessee Water Quality Standards, part of the Water Quality Control Act,
describe the reasonable and necessary uses of water within the State that are deemed to be in
the public interest. Designated uses for the Obed/Emory watershed include: sources of water
supply for domestic and industrial purposes, propagation and maintenance of fish and other
aquatic life; recreation in and on the waters including the safe consumption of fish and shell fish;
livestock watering and irrigation; propagation and maintenance of wildlife. However, these
designated uses afford the waters of the Obed WSR only limited protection. As a result,
activities outside the boundaries of the Obed WSR allow for a certain degree of degradation to
continue.

Historical water quality data for the Obed River watershed has shown that the Obed Wild and
Scenic River and its tributaries have been primarily impacted from agricultural and/or forestry
practices (i.e., plantations) in the area (Rikard 1985). A second, but possibly more severe
impact, can be produced by acid mine drainage from coal mining in the watershed (Rikard
1985). Current data has shown that although the most significant impacts are still from
agricultural and/or forestry practices, there is increasing influence from urban development in
the upper reaches of the Obed River in and around the city of Crossville, TN (Wojtowicz and
Clark 1989;

TDEC 1994).

Seven NPDES permits designed to limit the amount and type of effluents discharged into Obed
River watershed have been issued by the TDEC (Table 7). These permits are all related to
municipal and industrial effluents and limit the amount of waste-load discharges based on
computer simulation models (Smith, TDEC, personal communication).

The Wild and Scenic Rivers Act offers a certain degree of protection to the Obed WSR in terms
of preserving its free-flowing condition and protecting the immediate environment for the benefit
and enjoyment of future generations. State Protected Water Uses allow discharges that degrade
water quality so long as the quality remains sufficient to support the designated uses. However,
designation of a stream as an Outstanding National Resource Waters Designation is designed
to protect and maintain existing high water quality by prohibiting discharges and alteration that
degrade water quality from that which currently exists.
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Tennessee' s Water Quality Standards are designed to fully protect existing uses of high quality surface
waters as established under the Water Quality Control Act. Characteristics of high quality waters include:
(a) waters designated by the Water Quality Control Board as Outstanding National Resource Waters
(ONRWS) in accordance with Section i200-4-3-.06(3); (b) Waters that provide habitat for ecologically
significant populations of aquatic or semi-aquatic plants or animals, including those identified on State of
Tennessee or U.S. Fish & Wildlife Service lists of rare, threatened, or endangered species; (¢) Waters that
provide specialized recreationa opportunities related to existing water quality; (d) Waters that possess
outstanding scenic or geologic values; (€) waters where existing conditions are better than water quality
standards.

Waters of the State receiving the ONRWS5 designation by the Water Quality Control Board are considered
to be high quality waters which constitute an outstanding national resource, such as waters of national and
state parks and wildlife refuges, and waters of exceptional recreational or ecological significance. The
designation of the Obed WSR as a ONRW would afford it the most stringent designation available under
the Clean Water Act.

Description of Recommended Proiect or Activity

The objective of this project isto pursue the ONRW designation through the State of Tennessee's
regulatory process. | mplementation of tasks 2, 3, and 4 as well as Project Statements OBRI-N-203 and
OBRI-N-206 will be necessary to provide a quantitative baseline of water quality conditions as required
by statute for the implementation and monitoring for the non-degradation standards. Designation of
ONRWSs in the State of Tennessee must be made by the Water Quality Control Board and is accomplished
in accordance with Section 69-3-105(a) (1) of the Tennessee Water Quality Control Act and through the
appropriate rule-making process. Existing water quality is the criteriain these waters. Existing discharges,
including existing upstream discharges are allowed at present levels.

The project will include these elements:

1. Work to ensure that the Obed WSR National Park Service Unit is on the state’s mailing list
for notification of dates and locations for itstriennial review for special water designations.
Preparation of aformal request for redesig nation, and submission to the TDEC.

Participate in the state' s triennial review process for specia water designations.

Provide support to the state in their analysis of benefits and costs of an ONRW designation.
Coordinate with, and where necessary provide testimony to, the state Water Quality Control
Board.

S A
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BUDGET AND FTEs

1999:

2000:

2001:

2002:

2003:

—--FUNDED

Source

-UNFUNDED

1999:
2000:
2001:
2002:
2003:

Compliance codes:
Explanation:
End of data

Source

Activity

Activity

Totd

Total:
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Budget ($1 000's) FTEs

Budget (1000's)  FTEs

325 0.5
325 05
65.0 1.0
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Priority: 6

Title: Develop Inter-agency Data Coordination
Funding Status: Funded: 0.0 Unfunded: 55.0

Servicewide Issues: N 20 (BASELINE DATA)
Cultural Resource Type: N/A
RMAP Program Codes. QOI, CO3

Problem Statement

The Obed WSR constitutes about 1.5 percent of the watershed. The National Park Service Unit is situated
approximately in the lower half of the Obed on the middle third of the Emory River drainage. The high
degree of hydrologic interdependence of the Obed WSR and other portions of the watershed, makes data
coordination with other stakeholders critical for effective

management of water resources. -

Asamagjor stakeholder in the watershed, it isin the best interest of the Obed WSR to cooperate in the
gathering and coordination of water resources data. Several agencies, businesses and utilities, other than
the NPS address water quality and water resource issues in the Obed/Emory watershed. Six agencies
(IVA, USGS, USFWS, NRCS, IDEC, and TWRA) are currently conducting various types of data
collection (hydrological, biological, water chemistry, etc.). However, the hydrologic and ecological
databases are not in a compatible format between some of the cooperating agencies and are not accessible
to al agencies. For example, effective participation in the state’ s permitting processis important to
protection of Obed WSR water resources. The participation may include providing quantitative, fact-
based comments, permit approval or denial or requested monitoring recommendations, and mitigation
activities.

Opportunities for data coordination are numerous. For example, the USGS National Water Quality
Assessment (NAWQA) Program has chosen the Obed River as one of it's 59 national study units, and
will be collecting detailed streamfiow and water quality data. WA’ s Ft. Loudon/Melton Hill/Watts Bar
River Action Team (RAT) conducts water quality and biological monitoring of water resourcesin the
Obed/Emory watershed, implements water resource improvement projects, and works to build inter-
agency and community support for water quality improvement activities and enhance resource protection.
NPS coordination with TDEC to obtain monitoring data, information regarding permitting activitiesin the
watershed, and other water resource protection effortsis an important step to implementing objectives of
the WRMP. Other agencies, such asthe NRCS, also conduct water resource-related activitiesin the
Obed/Emory watershed. A stronger working relationship between the NPS and NRCS isimportant,
especialy with regards to promoting agricultural BMP5 to reduce the impact of livestock and farming
activities on water quality.

With federal, state, and local agencies involved in research and monitoring programs within the
Obed/Emory watershed, coordinating the collection of data as well as managing historical data will
promote a more thorough knowledge of the watershed, prevent redundancy in sampling, and produce a
more thorough database which wilt assist in acquiring the ORNW designation by the state. Substantial
inter-agency coordination wilt also be required to make data sets compatible with NPS needs and those of
other agencies collecting hydrological or water quality data in the Obed/Emory waters. With the number
of agenciesinvolved in various aspects of water quality sampling in the Obed/Emory Watershed, awealth
of information is becoming available. These data sets need to be assembled into one database in format
easily accessible by all external sources.
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Description of Recommended Protect or Activity

The objective of this project isto improve upon data management systems for the acquisition, storage,
and retrieval of dataand information in atimely and readily-accessible format for internal use and for
acquisition by other users (including the public) and use this data when making an application to the State
of Tennessee's Water Quality Control Board for the ONRW designation.

The project wilt include these elements:

I. NPS should participate in the coordination of data collection and management between WA,
USGS, NRCS, USFWS, TWRA, IDEC, and local utilities to maximize efficiency.

2. Obed WSR staff enter NPS water quality datainto the EPA’s STORET database so it can be
summarized in their Baseline Water Quality Data Inventory and Analysis Reports and
permanently archived for use by states and other parties interested in Obed WSR water
quality.

3. Develop protocols for data collection and analysis so data sharing can take place. Produce a
semi-annual report in order to encourage timely gathering and analysis of NPS data, and also
put it in aform that is useful for the superintendent and other agencies.
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Priority: 6
BUDGET AND FIEs

_ FUNDED-

Source Activity Budget ($1 000’'s) FTE5
1999:
2000:
2001:
2002:
2003:

Total:

—UNFUNDED

Source Activity Budget (100(Ys) FTE5
1999: 11.0 0.1
2000: 11.0 0.1
2001: 11.0 0.1
2002: 11.0 0.1
2003: 11.0 0.1

Total 55.0 0.5

Compliance codes:
Explanation:
End of data
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Title: Develop Education and Interpretative Programs for Water Resources
Funding Status: Funded: 0.0 Unfunded: 78.0

Servicewide Issues: 100 (INTERPRETATION OF NATURAL RESOURCE ISSUES)
Cultural Resource Type: N/A
RMAP Program Caodes: QOI

Problem Statement

Educating In preparation for the Obed WSR WRMP, a public scoping meeting was neic on December 12,
1995. Education and communication was a preeminent need identified by the public meeting participants.
The need for additional information on topics such as water quality, water quantity, adjacent land uses,
private property rights, coalitions, recreation, preservation of cultural resources, government regulations,
NPS palicies, water rights, and Obed WSR boundaries and easements was identified in the meeting.
Presently, there are no educational/interpretive programs designed to address these information needs.

An important element to the success of the Obed WSR National Park Service Unit resource management
activitiesis the development of well-thought out, and publicly reviewed action plans, such asthis WRMP.
The educational/interpretive programs developed by the NPS and, in conjunction with WA and others,
should be tied to meeting information needs of park visitors (including recreationalists), adjacent
landowners (especially those upstream of the Obed WSR), and school and concerned citizen groups.
These information needs include water resource management problems in the Obed/Ernory watershed
such as private property rights, how resource issues are prioritized, and impacts to the Obed WSR as a
result of development, agricultural practices, and oil and gas exploration in the watershed. However
controversial resource management decisions to deal with these problems may seem, the NPS needs to
demonstrate through educational/interpretive programs that they are based on sound research and
designed to protect resources now and into the future. These programs should be an integral part of the
resource management function of the abed WSR National Park Service Unit.

High priority should be given to the development of educational/interpretive programs dealing with the
value of a preserved river system and the cooperative work between the NPS (on the part of the Obed
WSR Nationa Park Service Unit) and other agencies to support monitoring efforts ongoing in the region
which directly or indirectly complement the NPS program to insure that the Obed WSR is preserved.
Examples of mutually-beneficial cooperation are the current efforts of the USGS NAWQA Unit (as
mentioned), WA’ s Ft. Loudoun/Melton Hill/Watts Bar watershed RAT, TDEC, and NRCS. Additional,
enhanced participation in commenting and requesting avoidance alterations or mitigation from state-
permitted activities should follow from greater awareness of existing resources and activities.

M eeting the information needs of adjacent local governments, industries, citizen groups and adjacent
landowners will serve to gain support for Obed WSR programs. Because of degradation of both water
quantity and quality in the Obed WSR from activities outside the National Park Syervice Unit, the Park
Service' s mission can only be successful with informed public and stakehol der watershed support.
Informing these groups and organizations via educational/interpretive programs will not only gain needed
support for the National Park Service Unit’s programs, but hopefully, provide informed participants the
opportunity to work with the NPS in protecting the natural resources of the abed WSR and insuring.
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Description of Recomrnended Project or Activity

The main objective of this project isto gain support for Obed WSR programs. Other objectives include
providing an informed public the opportunity to participate in protecting the natural resources of the Obed
WSR, insuring that educational/interpretive programs are a component of all abed WSR resource projects
and programs (including participation in general management and resource management planning, and in
preparation of statements for management), encourage coalitions through educational/interpretive
programs, and research the availability of grants from the state, the National Park Foundation, EPA, etc.
to assist with funds in these endeavors.

The project will include these elements:

1. Develop programs and displays designed to disseminate information on NPS policies and
programs.

2. Programstied to the water resource management problems associated with water resource
issues in the abed/Emory watershed such as development, agricultural practices, and oil and
gas exploration.

3. Coordination at both management and technical levels with state, local and federal agencies
and watershed user groups.
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BUDGET AND FTE5
S FUNDED
Source Activity Budget ($1 000’'s) FTE5

1999:
2000:
2001:
2002:
2003:
Total:

—--UNFUNDED——--—
Source Activity Budget (1000's)  FTEs

1999: 18.0 0.3
2000: 26.0 0.3
2001: 34.0 0.3
2002:
2003:

Total 78.0 09
Compliance codes:
Explanation:
End of data
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Title:  Develop Long-term Coordination/Coalition Building
Funding Status: Funded: 0.0 Unfunded: 30.0

Servicewide Issues: N10 (MINRL/GEOTHERM) N12 (WATER FLOW) NI | (WATER QUAL-EXT)
NI16 (NEAR-PARK DEV)

Cultural Resource Type: C70, C73
RMAP Program Codes. QOI

Problem Statement

The local community surrounding the abed WSR israpidly growing. Large subdivisions are being

devel oped within the abed River watershed, and the population in the areais expected to increase. The
population in Cumberland County alone has grown by 13 percent from 1990-1 995, and growth is
expected to continue based on current trends. The population growth will undoubtedly spur the
development of business enterprises such as shopping malls and fast-food restaurantsin the abed
watershed. The Obed WSR’swell-being is closely intertwined with that of its neighbors since the
authorized land of the Obed WSR makes up only a small, mid-basin portion of the Obed River watershed.
To provide protection it is necessary for managers to have information on the potential effects of
development to the abed WSR’ s water resources and to disseminate this information to concerned parties
(i.e., adjacent landowners, park visitors, etc.).

In addition to population growth and the resulting residential construction, awide array of land
management practices on public and private lands occur upstream of the Obed WSR. Lands within and
adjacent to the boundaries have been leased for the extraction of coal, oil and gas. Clearing lands for
development, oil and gas drilling, and agricultural and residential land activities can irnpact water quality
by causing soil erosion, ground and surface water pollution, and drainage ateration.

Various regulatory issues need to be considered when addressing long-term protection of water resources
of the abed WSR. Land use planning, zoning regulations, stormwater management guidelines, erosion
control for development and roads, and stream-side buffer zone protection all have the potential to
protect, preserve, and in some cases improve water resource conditions in the Obed/Ernory watershed.
State and local governrnents, county planning commissions, industrial boards, economic development
agencies, and various other entities deal with these issues. There is a need to cornrnunicate to these
agencies the importance of preserving the integrity of the Obed WSR, and to implement voluntary
incentives to reduce the irnpact of non-point source pollution from increased land use conversion and
resource extraction activities. It is unlikely, given econornic and political considerations, that additional
regulations will be enacted. Voluntary incentives and public education, however, are likely overtimeto
rnake an impact on reducing the impact of non-point source pollution, if a coordinated effort is made to
emphasi ze the importance of the abed WSR as a unique natural resource.

A broader focus on watershed-based management of water resources inherently reguires ongoing
coordination and cooperation with other agencies. Partnerships are a key to effective watershed
management. In the abed watershed, this approach has been demonstrated by the successful joint
management of the Catoosa Wildlife Management Area by the NPS and the

TWRA.

At the public workshop to gather comments aiding in developrnent of this document, landowners,
recreationalists and agency representatives commented that rnore inforrnation sharing was needed. In
addition to coordination and cooperation with other agencies, coordination and
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cooperation is also important with upstream/watershed stakeholders, adjacent landowners, local
communities, special interest groups, developers, and government officials involved in the water
resources is essential to keep the Obed WSR National Park Service Unit fully aware of watershed
activities, as well as serving as a mechanism for representing interests of the Obed WSR in the complex
and, at tirnes, overlapping and seemingly contradictory efforts at water management.

Description of Recommended Proiect or Activity

The main objective of this project isto build partnerships for effective watershed management. Additional
objectives are to keep the abed WSR National Park Service Unit abreast of watershed activities that may
affect it, and serve as a mechanism for representing interests of the abed WSR in the complex and, at
times, overlapping and seemingly contradictory efforts at water management.

The project will include these elements:

1. Initiate acentral coordination effort to help fully realize cooperative potential between
agencies.

2. Pursue coalitions between the abed WSR National Park Service Unit and adjacent private
property owners to gain access to federal lands.

3. Develop programs designed to encourage BMP use on private lands.

4. Stay abreast of lands uses and activities on TWRA'’s Catoosa Wildlife Management Areafor

control and rnanagernent.

Encourage regular information sharing with regulatory agencies.

Develop a cooperative relationship with the Southern Appalachian Man And The Biosphere

(SAMAB) foundation. SAMAB focuses on the Southern Appalachian Biosphere Reserve.

The program its involved with encourages the utilization of ecosystem and adaptive

management principles. The vision of the program is to:

promote the achievement of a sustai nable balance between the conservation of biological

diversity, cornpatible economic uses and cultural values across the Southern Appalachians.

This balance will be achieved by collaborating with stakeholders through information

gathering and sharing, integrated assessments, and demonstration projects directed toward

the solution of critical regional issues. The SAMAB Foundation will help raise funds, but to

date it has not been successful in raising enough funds to significantly support regional

projects, needed staff, and administrative expenses. The Foundation is working to attract

more private sector partners and to involve local people more directly in SAMAB activities.

7. Support the establishment of a pilot Inter-agency Cooperative Ecosystern Study Unit (CESU)
at the University of Tennessee/Knoxville. CESU is an inter-agency program that utilizes the
services of one scientist from each agency involved in their support. These Units are
dedicated to mission-oriented research.

8. Accomplishing Project Statements: OBRI-N-202, N-203, N-204, N-205, N-206, N207, N-
209, N-210, N-211, N-212, N-215, N-216, N-218, N-219, N-220, N-221, N-
222

9. Develop brochures dealing with the potential effects of development (i.e., residential
construction, etc.) to the abed WSR’ s water resources.

10. Develop exhibits dealing with the potential effects of development (i.e., residential
construction, etc.) to the Obed WSR’ s water resources.

11. Develop water use interpretive programs designed to make the general public aware of the
importance of protecting the integrity of the Obed WSR’ s water resources for wildlife, water-
related recreational activities, etc..

o u
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OBRI-N-208.000

Priority: 8
BUDGET AND FTE5
— ——--FUNDED - -
Source Activity Budget ($1 000's) FTE5
1999:
2000:
2001:
2002:
2003:
Total:
UNFUNDED —
Source Activity Budget (1000's) FTEs
1999: 6.0 0.1
2000: 6.0 0.1
2001: 6.0 0.1
2002: 6.0 0.1
2003: 6.0 0.1
Total 30.0 0.5
Compliance codes:
Explanation:
End of data
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OBRI-N-209.000
Priority: 9

Title:  Establish an abed/Emory River Basin Team
Funding Status: Funded: 0.0 Unfunded: 36.0

Servicewide Issues: N10 (MINRL/GEOTHERM) N12 (WATER FLOW) NIl (WATER QUAL-EXT)
N16 (NEAR-PARK DEV)

Cultural Resource Type: C70, C73
RMAP Program Codes. QOI, EQ0

Problem Statement

The primary purpose for the existence of the abed WSR is the protection and perpetuation of the so
designated river reach in an essentially primitive condition, with unpolluted waters, for public enjoyment.
A corn prehensive plan is needed to facilitate management of water resources within the National Park
Service Unit. The effective management and ultimate “health” of the Obed WSR water resourcesis
intimately linked to influencing land use patterns and practices in the abed WSR watershed. This
potentialy difficult task is complicated by the fact that much of the adjacent watershed acreage is not
managed by the NPS. Instead, numerous stakeholders ranging from other federal, state, and local
agencies, to commercial and other private interests contribute to a conglomerate of diverse rnanagernent
goals and objectives.

In recognition of the necessity to involve non-NPS stakeholders in the protection of abed WSR resources,
the National Park Service Unit management has investigated whether mechanisms exist to begin a
coordinated approach for watershed-based water resources management protection. Initial contacts with
WA and EPA (area pioneers with the watershed-based approach) indicate that they and other stakeholders
are interested, but resources and staff time to develop an overall strategy are scarce. Currently,
coordination and cooperation is occurring at the abed WSR National Park Service Unit among such
agenciesas WA, TWRA, and TDEC. However, the discrete offerings of each agency arein need of a
central coordination effort to help fully realize cooperative potential.

Despite budget and personnel limitations prohibiting other agencies from taking alead coordination role
at thistirne, the NPS till retains aformidable impetus to move toward a coordinated, watershed-based
approach. The Obed WSR GMP is strongly aligned with exploring this type of approach. In addition, the
NPS Water Resources Division is supporting the investigation of existing water rights and means to
protect these rights from injury.

A key redlization is that development of a watershed-based water resources protection strategy is not
identical to the traditional water resources planning tool - the WRMP. It is an outgrowth of recognizing:
1) the highest degree of interdependence of the well-being of the abed WSR on activities of other
stakeholdersin the drainage; and 2) that a proactive, stakeholderencorn passing, mutual gains approach is
the most effective, long-term method for protection of water resource in the abed WSR. The difference
from atraditional WRMP, sterns frorn cooperative and partnership approaches as the strategy’s
foundation as opposed to a WRM P where cooperation is often a critical element but not the central tenet.
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Priority: 9

Description of Recommended Proiect or Activity

The purpose of this project is to establish an abed/Emory River Basin Team for coordinating the activities
of all stakeholderstoward the best possible resource protection scherne. abjectivesinclude: 1) develop a
resources protection strategy, 2) develop a central coordination effort to help fully realize cooperative
potential of this strategy, 3) cooperative irnplernentation of the strategy.

The project will include these elements:

1

2.

Establish a watershed planning team including major stakeholders and users of water
resources in the Obed/Ernory watershed.

Thefirst task of the team would be to develop a watershed-based, water resources protection
strategy to be used as a“blueprint” for coordinating the activities of all stakeholders. The
blueprint may serve as a valuable example of innovative management to other NPS entities
which are now grappling with the developrnent of new management tools for changing times
and changing paradigms. The actual implementation of this project will consist of choosing a
NPS staff rnernber (preferably the proposed Obed WSR, Resource Management Specialist -
see Staff And Support Needs) who is capable of identifying an exhaustive list of
stakeholders; developing alogical strategy for stakeholder involvement through which the
water resources threats and the means to protect abed WSR water resources are identified and
prioritized; motivating a cornrnitrnent on the part of stakeholders who may serve as the most
appropriate lead on a particular issue; developing aframework for strategy implementation
and operations; and devising a rnechanisrn(s) which is (are) capable of keeping all
stakeholders informed and insuring that al stakeholder input is heard.

Cooperative irnplernentation of the strategy.
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Priority: 9

BUDGET AND FTEs

1999:

2000:

2001:

2002:

2003:

1999:
2000:
2001:
2002:
2003:

—C- -FUNDED
Source Activity Budget ($1 000’'s) FTEs
Total:
UNFUNDED—
Source Activity Budget (1000's)  FTE5
14.0 0.2
14.0 0.2
8.0 0.1
Total 36.0 0.5

Compliance codes:
Explanation:
End of data
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OBRI-N-21 0.000
Priority: 10

Title:  Assess and Establish Long-term Hydrologic Inventory and Monitoring Network
Funding Status: Funded: 0.0 Unfunded: 98.0

Servicewide Issues: Ni 1 (WATER QUAL-EXT)
N20 (BASELINE DATA)

Cultural Resource Type: C70
RMAP Program Codes: QOI

Problem Statement

Water is the dominant feature of the abed WSR. “ The quantity and quality of waters in the abed WSR
sustain and nourish arich variety of outstandingly remarkable values. The abed WSR contains an
outstanding example of deep sandstone gorge with high stream gradients which together direct
whitewater flows down boulder-strewn courses intermingled with quiet, smooth flowing stretches. The
water is clear and is considered to be among the highest quality in the State” (NPS 1995). The
characteristic, widely fluctuating but natural, flow patterns of the rivers flowing into and part of the abed
WSR have maintained the river course and it’s aquatic communities for rnillenia. The abed WSR is
situated mid-drainage in the abed/Emory watershed. With the level of regional developrnent now
occurring, water supply within the abed/Emory watershed is becoming a growing concern. From 1988 to
1994 aone, 1,767 impoundments were constructed in the abed watershed for atotal of 2,903
impoundments since 1943 (Bowling, WA, personal communication). The 2,903 impoundments include
42 reservoirs that are larger than 2 acres (0.8 hectares) in size (Bowling, WA, personal communication).
An additional water supply irnpoundrnent is proposed on Clear Creek, upstream of the abed WSR
boundary. This expanding demand for agricultural use and regional or rnunicipal water suppliesin the
watershed are likely altering natural flow patterns of the abed/Emory River.

Depending upon construction and site characteristics, residential and commercial development and
mining activities, such as are occurring in the Obed/Ernory watershed, can also ater base flows and the
amount of stormwater runoff to the river. This progression of private and public development in the
watershed, again highlights the ever increasing importance knowledge of existing hydrology and
monitoring of hydrological effects.

The lack of flow monitoring capability within the National Park Service Unit precludes documentation of
existing conditions and assessment of potential future effects on the water resources of the abed WSR.
The growing influence of external water issues on the National Park Service Unit warrants correction of
the Unit’s current lack of hydrologic monitoring effort and of the ability to manage ecological resources
(including federally-listed, threatened or endangered aguatic species) and provide for recreational uses
(such as canoeing or kayaking) without a single flow monitoring station within the Unit until 1997.

Presently two stream gages measure flow in the entire Obed/Ernory watershed. The USGS aakdale gage
on the lower Emory River, well downstream and outside the National Park Service Unit, has an excellent
long-term period of record frorn 1927 to present. The stream gage at Lilly Bridge on Clear Creek began
operation in 1997 as part of the cooperative efforts establishing the abed WSR as a new USGS NAWQA
study stream reach. This gage will operate for at least the first two years of intensive sarnpling done at
NAWQA stations. These two gage sites do not allow adequate flow representation of all major
watersheds undergoing reservoir development, and flowing into the Obed WSR. The abed WSR needsto
know substantially more about the structure and function of it hydrologic systems and water-dependent
environments.
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The current monitoring effort would need expanding to include an aaaitionai tnree screarn gages.
Establishment of three additional gaging sites would provide definitive information to define baseline
hydrological relationships and conditions among the tributaries in the Obed WSR. Long-term sites would
also provide atool for assessing development-related alterations to flow patterns in specific reaches of the
watershed. In addition, biological and water quality data being gathered by other agencies and the Park
Service frorn inside and near the abed WSR could be linked to the existing hydrol ogic data as a cost-
effective way of enhancing abed WSR efforts to protect the overall integrity of the river system.

Description of Recommended Proiect or Activity

To adequately monitor how watershed modifications are effecting stream flow in the abed WSR National
Park Service Unit, three additional stream flow gages should be installed within the Unit (Daddys Creek
at Antioch Bridge, abed River at Alley Ford, and the abed River at Adams Bridge). The NPS should
coordinate with USGS in the placement and monitoring of these gages. In order to develop athorough
database, incorporating historical through present-day data, currently available water stage data should be
collected frorn WA, USGS, and TDEC. This data should then be used to develop a hydrologic network
model.

The abjective of this project isto develop an enhanced program of hydrologic inventory and monitoring
to identify impacts to stream flow due to activities in the watershed as well as devel op status and trends
information and allow the projection of irnpacts due to these activities.

The project will include these elements:

1. Assessthe adequacy of existing stream gaging in the Obed WSR and the abed/Emory
watershed.

2. Likely instal three stream gaging stations (Daddys Creek ~ Antioch Bridge, abed River at

Alley Ford, abed River at Adams Bridge) for a period of threeto five yearsto collect baseline

strearn flow data for use in quantifying the effects of watershed modification.

Acquire existing water stage data from external sources (i.e., TVA, USGS, and TDEC).

Identify appropriate water stage data for Obed WSR' s water stage database.

Coordinate with USGS in the placement and monitoring of gages.

Model hydrologic network (which will allow the fine-tuning of future rnonitoring efforts).

o0k w
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Priority: 10
BUDGET AND FTEs
FUNDED -

Source Activity Budget ($1 000’'s) FTEs
1999:
2000:
2001:
2002:
2003:

Total:

—-—-—UNFUNDED -—

Source Activity Budget (1000's)  FTEs
1999: 24.0 0.3
2000: 74.0 0.5
2001: 110* 0.1*
2002: 11.0* 0.1*
2003: 11.0* 0.1*

Total 98.0 0.8

Cornpliance codes:
Explanation:
End of data

* L ong-term base budget
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OBRI-N-211.000
Priority: 11

Title: Initiate a Groundwater Monitoring Program
Funding Status: Funded: 0.0 Unfunded: 54.0

Servicewide Issue: NI | (WATER QUAL-EXT) NI 3(WATER RIGHTS) NI2 (WATER FLOW) N20
(BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOI, C03

Problem Statement

Water resources and riparian environrnents are principal resources of the Obed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, activities occurring outside the Obed WSR Park Service Unit influence the waters
within its boundaries. The population in Cumberland County has grown by 13 percent from 1990-1 995,
and growth is expected to continue based on current trends. Expanding groundwater pumping due to ever
increasing development in the Obed/Ernory watershed raises concern that water quantity in the Obed
WSR could soon be impacted. Although the watershed hydrological rnonitoring network includes stations
for gaging stream levels and flows, integral groundwater level measurements are essentially non-existent
(with the possible exception of low flow data). A groundwater monitoring program represents the best
possible cost/benefit solution to this problem.

Recharge is an important consideration in the potential development of groundwater suppliesin the
watershed area. Under natural conditions, seasonal variationsin precipitation affect groundwater storage
in the abed/Emory watershed, with the lowest levels occurring in the fall when flows are at their lowest
creating a critical time for most aguatic species. If this natural sequence of eventsis compounded by
increasing domestic demand for groundwater, long-term lower than normal flows could resuilt.

Description of Recornrnended Project Activity

This project will require incorporation of a groundwater monitoring component into the existing
hydrologic monitoring network. This could best be accomplished by providing field assistance to the
TDEC and USGS for installation of groundwater monitoring sites within the abed WSR watersheds. This
could then be followed by the incorporation of groundwater monitoring data into the Obed WSR’s
hydrology database.

The project will include these elements:

1. Coordinate with TDEC, TWRA, and USGS in order to obtain the following information on the
watershed: the number of wells, trends in numbers of wells, location of wells, amount of
pumping, and water tables.

2. Determine the hydrologic regime before the study and coordinate the installation of groundwater
monitoring wells and staff plates with TDEC and USGS.

3. ldentify appropriate locations and rnethods for groundwater monitoring in conjunction with the

existing monitoring network.

Establish protocols for obtaining groundwater monitoring data from TDEC and USGS.

Andyze results of groundwater and surface water monitoring for use in Project Statement aBRI-N-219.

Incorporate the resultsin NPS-useful format and identify criteria designating “problem areas.”

o0k
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Priority: 11

BUDGET AND FTEs

——FUNDED----— —
Source

1999:

2000:

2001:

2002:

2003:

UNFUNDED-———+—
Source

1999:
2000:
2001:
2002:
2003:

Compliance codes:
Explanation:
End of data

Activity Budget ($1 000's) FTES
Total:
Activity Budget (1000's)  FTEs
27.0 0.03
27.0 0.03
Total 54.0 0.06
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OBRI-N-2I 2.000
Priority: 12

Titlee  Study the Influence of Groundwater and Groundwater Recharge
Funding Status: Funded: 0.0 Unfunded: 94.0

Servicewide Issues: NI | (WATER QUAL-EXT) NI 3 (WATER RIGHTS) N12 (WATER FLOW) N20
(BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QQOI, C03

Problern Statement

Water resources and riparian environrnents are principal resources of the Obed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, activities occurring outside the abed WSR Park Service Unit influence the waters
within its boundaries. Quantitative information concerning aquifer recharge and hydraulic characteristics
is necessary to manage the development of groundwater resources. These characteristics are poorly
defined for the aquifers of the abed WSR watershed. The increased installation of groundwater supply
wells adjacent to streams both inside and outside of park boundaries could result in reduced groundwater
recharge and alteration of natural stream flows. Considering that present cumulative irnpacts of
groundwater withdrawals is unknown, and future groundwater supply wells for industry and
municipalities might be targeted toward higher yield locations (i.e. near streams), an assessment of
potential impacts is warranted.

Surface-subsurface water relationships within the abed WSR watershed are complex due to spatial and
temporal variabilities in hydrogeology and meteorology. Additionally, anthropogenic influences (e.g.,
groundwater withdrawals, impoundment construction, mining, quarry operations, forestry practices) on
groundwater resources of the watershed due to present and ensuing development have not been
quantified. Therefore, it isimportant to acquire a more complete understanding of the existing surface-
subsurface interactions and potential modifications by mankind.

Description of Recornrnended Project or Activity

This project will require an estimation of aquifer recharge/discharge rates near strearns within the abed
WSR watershed with particular ernphasis to wells developed in the fiuvial and colluvial deposits adjacent
to streams. Existing groundwater withdrawals within the watershed will have to be quantified.

Additionally, protocols for evaluating future groundwater supplies within the watershed will have to be
devel oped.

The project will include these elements:

I. Duetothelack of information, seek technical assistance to locate any bits of real data or expert
opinions that might be available.

2. Seek technica assistance from NPS Water Resources Division to develop protocols for evaluating future
groundwater supplies based upon aguifer characteristics, stream recharge, and stream sengitivity.

3. Analyze results of groundwater (Project Staternent OBRI-N-21 1) and surface water monitoring
to estimate aquifer recharge/discharge rates near streams and identify base flow component for
water balance.
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Obtain groundwater supply data from the TDEC to quantify existing groundwater withdrawals within
the watershed.

Explore the legal aspects of the problem to determineif any laws and regulations for managing
groundwater offer any remedies for problems that are discovered in this study.
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OBRI-N-21 2.000
Priority: 12

BUDGET AND FTEs
— —--FUNDED
Source Activity Budget ($1 000’'s) FTEs

1999:
2000:
2001:
2002:
2003:
Total:

— UNFUNDED
Source Activity Budget (1000's)  FTEs
1999: 44.0 0.03
2000: 50.0 0.03
2001:
2002:
2003:
Total 94.0
Compliance codes:
Explanation:
End of data
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OBRI-N-21 3.000
Priority: 13

Title:  Acquire Accessto Geographic Information System (GIS)
Funding Status: Funded: 0.0 Unfunded: 55.0

Servicewide Issues: N16 (NEAR-PARK DEV)
N20 (BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes. QOlI, C03

Problem Statement

Present knowledge of the spatial interrelationships of various resources within the abed WSR National
Park Service Unit isinadequate for proper resource management. The abed WSR has no automated,
centralized database in which to maintain inforrnation about land use, land ownership, biological and
cultural resources, water resource rnonitoring, wetland data, and impoundments, nor does it have the
means by which to create, manage, analyze, and display mapped information about these resources.

The abed WSR National Park Service Unit does not have a GIS work station, a recognized GIS position,
or funds available for either nor may this be practical. Although the Big South National River and
Recreation Area has a GIS work station, it's current support of the abed WSR isinadequate for water
resource managernent purposes. In addition, resource data collected over the yearsis scattered between
state and federal agencies and in some cases, such as the USFWS wetlands data, it disappeared.
Institutionalization of resource data collection into one centralized database for storage, retrieval, and
problem solving is required. Data becomes more understandable and useful for managers and scientists
when entered into a GI S system for subsequent study and analyzation.

With access to a GI S workstation, the NPS could store and retrieve all data gathered. Accessto aGIS
workstation and platform appropriate for the needs of the abed WSR is an essential tool for management
and practical hand on activities.

A significant challenge is faced for resource management when traditional methods are utilized to
integrate thematic data composites derived from natural and cultural resource information. Resource
management plans are, by their nature, limited in illustrating long-term, inconspicuous and subtle changes
in the health of natural resources. External threat pressures frorn conflicting land use practices
(agriculture, oil and gas exploration, etc.) and demographic changes are increasing at an alarming rate.

A GIS system would be instrumental in recording new information, detecting changes, analyzing trends,
and projecting possible future conditions resulting from these external resource pressures. A complete
picture of the various inventory and monitoring prograrns could be organized into one, centralized
database by GIS. With the ability to overlay different data sets, GIS could be used to combine land use,
land ownership, biological and cultural resources, water resource monitoring, wetland data, and
impoundments information. In order to insure the most thorough database possible, all cooperative
projects and programs need to insure that appropriate GIS related databases are developed so that the
information can be effectively managed and used. GIS analysis will give the NPS the ability to model
impacts of rnajor projects or land use changes in the abed/Emory watersheds to the abed WSR. The abed
WSR needsto have areadily available and cost effective system.
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Priority: 13

Description of Recorn mended Proiect or Activity

The abjectives of this project are to consolidate various types of inventory and monitoring datainto a
single format and to utilize a GIS system to keep detailed records, map abed WSR boundaries and
ownership patterns, and to model impacts of land use changes in the lands external to the abed WSR.

The project will include these elements:

2.

3.

oo

Key resource rnanagernent personnel attend a G1S orientation program

Acquire access to a GI S workstation and platform appropriate for the needs of the Obed
WSR and obtain staff time to enter and analyze data.

Determine data needs for GIS coverage (e.g., slope, topography, soils, abed WSR
boundaries; watershed boundaries; land ownership within the abed WSR; land uses within
the abed WSR and in the overall watershed; road network; locations of
mines/quarries/abandoned and active oil and gas wells; impoundments; water quality
monitoring sites and data; biological rnonitoring sites and data).

Coordinate with state and federal agenciesto acquire and share existing data or GIS
resources.

Input datainto GIS.

Utilize datain ongoing abed WSR National Park Service Unit’s decision-rnaking and to
determine areas where the potential for impacts to the abed WSR'’ s water resources exist.
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Priority: 13
BUDGET AND FTEs
— -—— FUNDED
Source Activity Budget ($1 000’'s) FTE5
1999:
2000:
2001:
2002:
2003:
Total:
UNFUNDED —
Source Activity Budget (1000's)  FTEs
1999: 2.0 0.03
2000: 37.0 0.03
2001: 12.0 0.03
2002: 2.0 0.03
2003: 2.0 0.03
Total 55.0 0.15
Compliance codes:
Explanation:
End of data
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OBRI-N-21 4.000

Priority: 14

Title: Develop a Continuous Hydrol ogic Watershed Model

Funding Status: Funded: 0.0 Unfunded: 162.0

Servicewide Issues: NI 2 (WATER FLOW) N20 (BASELINE DATA)

N16 (NEAR-PARK DEV)
Cultural Resource Type: C70, C73
RMAP Program Codes: QQOI, C03

Problem Statement

Water resources and riparian environments are principal resources of the Obed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, activities occurring outside the Obed WSR Park Service Unit influence the waters
within its boundaries. These activitiesinclude: coal mining, oil and gas exploration, quarrying, sewage
discharge, agriculture and forestry practices, some residential development, garbage disposal and
construction of numerous water supply ponds and impoundments on tributaries of the abed and Emory
rivers.

Presently the effects of any proposed adjacent land use and monitoring alteration on both water quantity
and quality on basin streams within the Obed WSR are unpredictable. A continuous hydrol ogic watershed
model would allow Obed WSR officials to model and predict hydrologic effects of major land use
changes prior to a change actually being implemented.

Description of Recommended Proiect or Activity

The aobjective of this model isto predict how land use changes in the watershed (due to devel opment,
agriculture, etc.) will impact flow prior to a change actually being implemented. Although, we realize that
it would not be practical to attempt to construct such a model with our current knowledge of the
hydrologic properties and attributes of the watershed.

Land use (on or off federal property) in the Obed/Emory watersheds can be regulated to a certain extent
by TDEC through the agency’ s permitting process for activities such as sewage and wastewater collection
systems, septic tanks, landfills, industrial effluent, storm water discharge, etc.. The NPS can participate in
the regulating process by monitoring land use in the watershed (see Project Statement OBRI-N-215) and
reporting any possible violationsto TDEC.

The project will include these elements:

1. Develop hydrologic watershed model (based on WA, USGS, and TWRA data) in order to
model both water quantity and water quality and continuously update the hydrologic model
using land monitoring data, etc.. A description of the Park Unit, rivers and watershed will be
necessary in order to construct this model.

2. Input land monitoring datainto the model to quantify the effects of proposed land use
changes on basin streams.

3. Usethe outputs of the watershed model to predict the potential affect from watershed land
use changes.
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Priority: 14

BUDGET AND FTEs
—----FUNDED
Source Activity Budget ($1 000's) FTE5

1999:
2000:
2001:
2002:
2003:
Total:

— —--UNFUNDED
Source Activity Budget (1000's)  FTE5

1999: 81.0 0.1
2000: 81.0 0.1
2001:
2002:
2003:

Total 162.0 0.2
Compliance codes:
Explanation:
End of data
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OBRI-N-21 5.000
Priority: 15

Title: Develop Long-term External Land Use Monitoring
Funding Status: Funded: 0.0 Unfunded: 53.0

Servicewide Issues: Ni 1 (WATER QUAL-EXT)
N20 (BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QQi, C03

Problem Statement

Current impacts to water resources in the Obea WSR are the result of land use activities both within and
outside its boundaries. Private lands within the Obed WSR drainage are used for agriculture, timber
harvesting, oil and gas exploration, mining, and residential development. Eariy detection of land use
changes through monitoring can provide “leading edge” wamings of impacts on water resources and
provide time needed to address those i ssues before serious negative impacts occur. The impact of land use
activities, as well as the impact of increased residential and commercial development in the upper abed
and the associated impacts to water quality and quantity in the lower abed cannot be adequately
determined at thistime. No system isin place for NPS monitoring of land use or for inter-agency
coordination of activities in the watershed.

Other agencies conduct water resource-related activities in the abed/Emory watershed. NRCS staff are
actively involved in agricultural land use assessment, monitoring, and management. A working
relationship between the NPS and NRCS isimportant, especially with regards to promoting agricultural
best-management practices to reduce the impact of livestock and farming activities on water quality.
TDEC' s Water Pollution Control Division isin theinitial stages of implementing a watershed approach to
water quality monitoring, NPDES permitting, and municipal and industrial discharge permitting. The
Emory River watershed will be one of the first watershedsin the state to be regulated and monitored in
thisway. NPS coordination with TDEC to obtain monitoring data, information regarding permitting
activities in the watershed, and other water resource protection efforts is an important step to
implementing objectives of the WRMP.

Detailed information about land use on non-federal lands that have not been acquired by the NPS and
those immediately adjacent to the abed WSR boundariesis also needed. There are currently about 3,292.7
acres (1,332.5 hectares) of non-federal lands in the abed WSR project boundaries. Agriculture, mining,
logging, and residential development all occur on areas Congressionally authorized for inclusion within
the abed WSR boundaries, the TWRA's Catoosa Wildlife Management Area and its associated land uses
are also a potential concem to water resources in the abed WSR. The land uses and activities on these
lands should be continually monitored for their effects on NPS managed water resources.

(See Project Statement N-208 for Coordination/Coalition Building). Description of Recommended Proiect
or Activity

The main objective of this project isto control and manage impacts to water resources in the abed WSR
asaresult of land use activities both within and outside its boundaries. An additional objective, isto
acquire detailed information about land use on non-federal lands that have not been acquired by the NPS
and those immediately adjacent to the abed WSR boundaries.
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Priority: 15

The project will include these elements:

2.

Historic and current land use dataincluding aerial and Lansat imagery is not maintained by
the abed WSR. Compile this data for inclusion in Gl S/baseline assessment.

The abed WSR Park Service Unit should take a proactive approach on land use decisions.
Thiswould include actively searching public notices, participating in planning committees
and zoning meetings, getting on mailing lists for notification of planning efforts, and
reviewing state NPDES discharge permit applications. This task will require acommitment
of time from the superintendent and resource manager, and some travel funds.

NPS contacts should be placed on notification lists for mining permits, TDEC Water
Pollution Control public notice list, U.S. Army Corps of Engineers public notice boards who
are responsible for review and approval of development.

Update land use information into the GI S database as it becomes available.
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Priority: 15

BUDGET AND FTE5
—-FUNDED

Source
1999:
2000:
2001:
2002:

2003:

UNFUNDED

Source
1999:
2000:
2001:
2002:
2003:

Compliance codes:
Explanation:
End of data

Activity Budget ($1 000's) FTEs
Total:
Activity Budget (1000's)  FTEs
33.0 0.1
5.0 0.05
5.0 0.05
5.0 0.05
5.0 0.05
Total 53.0 0.3
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OBRI-N-2i 6.000
Priority: 16

Title: Assess and Mitigate Silvicultural Impacts
Funding Status: Funded: 0.0 Unfunded: 73.0

Servicewide Issues: Ni | (WATER QUAL-EXT)
N20 (BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOi, CO3

Problem Statement

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, activities occurring outside the abed WSR Park Service Unit influence the waters
within its boundaries. These activitiesinclude: coal mining, oil and gas exploration, quarrying, sewage
discharge, agriculture and forestry practices, some residential development, garbage disposal and
construction of numerous water supply ponds and impoundments on tributaries of the abed and Emory
rivers.

Historical water quality data have shown that agricultural and/or forestry practices are the primary
impacts to the abed WSR and its tributaries (Rikard 1985). Silvicultural activitiesin the abed/Emory
watershed are primarily small-scale forestry operations managed by independent contractors, and average
50 acres (23.23 hectares) or less (Bible, Tennessee Department of Forestry, personal communication).
Some 150 to 200 acres of trees per year are harvested from the Catoosa Wildlife Management Area. The
primary harvesting method is selective cutting/sel ective regeneration (Amold, Tennessee Department of
Forestry, personal communication). Large-scale industrial-type forestry operations (greater than 100 acres
or 40.46 hectares), operated by forestry industries such as Bowater and Champion International exist in
Morgan and Scott counties, but are not in the abed/Emory Watershed (Bible, Tennessee Department of
Forestry, personal communication). Silviculture practices outside of the abed WSR have, through
increased sedimentation due to poor road construction, the potential to affect the quality of waters
entering the abed WSR through increased sediment load.

The abed WSR does not have an inventory of private and commercial silviculture operations upstream of
its boundaries. However, it is known that a new hardwood chipmill sited nearby the abed WSR is within
the 50 mile radius sourcing area from which timber is supplied. This type of operation could potentially
impact abed WSR water resources as described above. The TDEC' s Department of Forestry does not
closely monitor total acreage devoted to silviculture. Therefore, this department cannot currently provide
specific information regarding increases and decreases in silviculture practices.

Aninventory of extemal silviculture practices will provide a baseline for monitoring trends, making it
possible to identify new sources of impacts to water quality, and allow the abed WSR to become a more
effective participant in regional planning.

Description of Recommended Proiect or Activity

This project will require coordination with TDEC Department of Forestry in order to develop a detailed
inventory of extemal silviculture practices and to identify those that pose potentia threats to water
resources of the abed WSR. The primary objective of the project is to provide a more comprehensive
inventory database of silviculture operations that will allow the abed WSR to identify potential impacts
before resource damage occurs, provide a baseline from which to
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Priority: 16

monitor silviculture trends and to effectively use regional planning and mitigation to protect the resources
of the abed WSR.

The project will include these elements:

1

2.

o

Coordinate with TDEC' s Department of Forestry to inventory the total private and
commercia acreage devoted to silviculture operations upstream of the abed WSR.

Working with TDEC’ s Department of Forestry, identify locations of silvicuture operations
that may be impacting the WSR’ s water resources.

Develop a cooperative relationship with TDEC' s Department of Forestry so asto alow for
better information exchange conceming silvicultural practices in the watershed.

Assess usage of silvicultural BMPs within the abed/Emory watershed.

A GIS layer of silvicultural practices (both current forest cover with annually or biannually
updated scenes) needs to be developed or procured and incorporated into the Park Unit's GIS
in order to track land-use change and water quality relative to sivilcultural activities.
Information on this GIS map should include the location of the chip mill, the watershed and
sub-watersheds, roads, rivers, WSR boundary, and areas of existing and potential timber
harvesting. Other aspects of the setting to include are the amount of timbering currently
occurring and observed impacts. This element is predicated on the abed WSR having access
to aGIS. See Project Statement aBRI-N-21 3.

Assess impacts of current and future cultivation and harvest of timber and develop a program
to effectively interact with silvicultural industry in the watershed to maximize use of BMPs.
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OBRI-N-2i 6.000
Priority: 16

BUDGET AND FTEs
—— FUNDED—---rr———
Source Activity Budget ($1 000's) FTEs

1999:
2000:
2001:
2002:
2003:
Total:

_ UNFUNDED
Source Activity Budget (1000's)  FTE5

1999: 22.0 0.2
2000: 22.0 0.2
2001: 29.0 0.2
2002:
2003:

Total 73.0 0.6
Compliance codes:
Explanation:
End of data
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OBRI-N-21 7.000
Priority: 17

Title:  Monitor and Mitigate Impacts of Oil and Gas Operations
Funding Status: Funded: 0.0 Unfunded: 65.0

Servicewide Issues: NI 0 (MINRL/GEOTHERM)
N20 (BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOI, CO3

Problem Statement

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee supporting arich ecological
diversity. However, active oil and gas operations both inside and outside abed WSR boundaries pose a
potential pollution threat to its water resources. Seven oil and gas operations occur within the abed WSR
boundaries. Four of these sites are active; three are abandoned. Two of the inactive operations are on
federal land one on the south side of Clear Creek, east of White Creek, and another northwest of Lilly
Bridge. The remaining five operations are private in-holdings but occur within the current boundary.

Currently, road construction is the worst impact from oil and gas operationsin the abed WSR watershed,
brine disposal in the watershed is the second worst impact. Chemical and petroleum by-products of the
production process from active operations and leakage from abandoned wells could impact water quality.
In addition, privately owned oil and gas leases in the vicinity of the abed WSR boundaries pose a
continual threat to water quality. Therefore, activity in these areas should to be assessed and a system
developed to monitor future activities.

Description of Recommended Proiect or Activity

This program will require the abed WSR to work closely with the oil and gas operators and state
inspectors during all exploration, drilling, and production operations. The objective of the programisto
provide an early warning monitoring network of the local water resources for active and abandoned oil
and gas operations and to reclaim the two inactive sites located within the boundaries.

The project will include these elements:

1. Withinput from TDEC' s Department of Geology, identify the locations of active and
abandoned oil and gas operations in the abed watershed, for inclusion in baseline land use
assessment and mapping projects.

2. Sincethelocations of oil and gas operations are not accurately known by the NPS, when
determined, include the exact location of the operations relative to the abed WSR boundaries
on aGIS map to assist in determining their potential for impact to water quality.

3. Document and describe any observed spills, road erosion or other impacts and immediately
report them to the TDEC. This can best be accomplished by field reconnaissance, contacts
with operators, annual site visits, and technical assistance from the NPS Geol ogic Resources
Division.

4. Develop and implement plans to identify and assess impacts of oil and gas operations inside

abed WSR boundaries.

Verify and monitor proper road construction and disposal of waste material.

Develop and implement mitigation projects addressing identified impacts.

o o
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7. Design and implement a system to readily reclaim inactive sites |ocated within the abed WSR
boundaries.
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OBRI-N-21 7.000

Priority: 17
BUDGET AND FTEs
— —FUNDED-
Source Activity Budget ($1 000's) FTEs
1999:
2000:
2001:
2002:
2003:
Total:
UNFUNDED
Source Activity Budget (1000's) FTES5
1999: 2.0 0.03
2000: 110 0.1
2001: 26.0 0.1
2002: 26.0 0.1
2003:
Total 65.0 0.33
Compliance codes:
Explanation:
End of data
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OBRI-N-218.000
Priority: 18

Title:  Identify and Monitor Impaéts from both Surfaced and Unsurfaced Roads
Funding Status: Funded: 0.0 Unfunded: 26.0

Servicewide Issues: NO6 (LAND USE PRAC) N18 (VIS USE-BCTRY) Nil (WATER QUAL-EXT)
N20 (BASELINE DATA)
N16 (NEAR-PARK DEV)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOlI, Ca3, oaa

Problem Statement

From examining maps, it is believed that there are approximately twelve miles of surfaced and unsurfaced
roads located within the abed WSR boundaries. The total mileage of surfaced and unsurfaced roads within
the abed/Emory watershed is unknown but believed to by quite large. Sincethisisarura area, unsurfaced
roads are typical ways to access scattered residences, woodlots, farms and recreation sites.

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. Sedimentation from these surfaced and unsurfaced roads poses a thresat to the abed WSR water
quality. However, it is difficult to determine and to separate the impacts of the roads from all the other
sources of similar sediment within the basin. Therefore, monitoring should take place on and immediately
adjacent to the rpads to determine erosion of the road material and delivery into the adjacent seasonal
streams and ditches.

Description of Recommended Proiect or Activity

This project will include the inventory of surfaced and unsurfaced roads within the abed/Emory
watershed, along with monitoring the associated impacts. The objective of the program is to monitor
surfaced and unsurfaced road impacts on the water resources and identify sites which are significantly
degrading the water resources. These efforts will emphasize the identification of existing and potential
sediment problems at the source, where they can be addressed with assistance from the TDEC before
becoming water quality problems.

A cooperative approach between the NPS and TDEC is recommended for this project. TDEC

regul ates/enforces mud or sediment discharge coming off of unstabilized road surfaces (both private and
public). Typical remedies requested by TDEC include: installation of a durable road surface (either
pavement or rock), adequate number of culvertsto get flow off of road, stabilization of the “cut” into the
hillside, and placement of fill material on the down-slope of the road.

The project will include these elements:

1. Useaeria photographs to determine the location and total mileage of surfaced and
unsurfaced roads within the abed/Emory watershed and classify them based on width and
surface condition.

2. Use GIStechniquesto identify areas of concern based on soil types, slope, hydrology, and
occurrences of roads.

3. Develop impact criteria and monitoring strategy to assess effects of surfaced and unsurfaced
roads receiving high priority status inside abed WSR boundaries.
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4. ldentify, prioritize, and monitor impacts of surfaced and unsurfaced roads inside abed WSR
boundaries for inclusion in baseline lands use assessment and mapping project.

5. Work with counties, communities and land owners to develop mitigation plans as needed.

6. Report observed violations (i.e., collapsed silt fences, etc.) outside the Park Unit boundaries

to TDEC.
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Priority: 18
BUDGET AND FTEs
— FUNDED —
Source Activity Budget ($1 000's) FTEs
1999:
2000:
2001:
2002:
2003:
Total:

UNFUNDED —

Source Activity Budget (1000's) FTEs
1999: 18.0 0.1
2000: 2.0 0.03
2001: 2.0 0.03
2002: 2.0 0.03
2003: 2.00.03 Total 26.0 0.22

Compliance codes:
Explanation:

End of data
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OBRI-N-2i 9.000
Priority: 19

Title:  Assessthe Impacts of Coa Seams and Pyritic Shales on Water Quality
Funding Status: Funded: 0.0 Unfunded: 150.0

Servicewide Issues:  NIO (MINRLJGEOTHERM) N16 (NEAR-PARK DEV) NI | (WATER QUAL-
EXT) N20 (BASELINE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOI, Ca3, DOO

Problem Statement

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, mining activities currently occurring and that have occurred outside the abed WSR
Park Service Unit influence the waters within its boundaries. The abed WSR watershed is underlain by
coal seams and pyritic shales (e.g., Whitwell Shale) that, when disturbed or exposed, can seriously
degrade surface and groundwater quality. Disturbance of these geologic formations results from mining
activities (e.g., coal, gravel, and sand) and general construction activities such as road building. The
primary problem associated with mining and disturbance of these formations is the production of acidic
leachate and runoff due to the oxidation of pyritic materials. High acidity also poses the potential of
leaching heavy metals from the rocks. Many discrete and cumulative impacts of formation disturbance to
surface and groundwater are unknown. Thisis primarily due to staff limitations of monitoring agencies,
inadequate monitoring protocols and sampling networks, indifference to regulations, poor reclamation
practices, and/or lack of understanding by mine operators. Therefore, it isimportant to identify the
locations of problematic formations in three dimensions, and quantify existing water resource problems as
they relate to mining and construction activities.

Coa mining activities within the watershed are regulated by the affice of Surface Mining (USOSM) and
some amount of surface water quality monitoring is usually required at mining sites. Strip-miningisa
common method for accessing coal seams in this area. Other mining activities (e.g., sand and gravel) that
occur in the watershed are monitored by the Tennessee Department of Environment and Conservation
(TDEC) and water quality monitoring of runoff is sometimes required. In areas where coal seams and/or
pyritic shalesreside at relatively shallow depths, common development and construction activities (e.g.,
roadway construction) can result in formation disturbance and subsequent impacts to surface and
groundwater. These effects are most apparent at or near the site of disturbance and generally diminish
downgradient/downstream due to natural processes such as dilution and buffering.

Potential pollutants from coal mines and pyritic shales can be organic and inorganic in nature. Inorganic
materials (minerals) are always present. Inherent elements are primarily iron, phosphorous, sulfur,
calcium, potassium, copper, lead, and magnesium. Extraneous matter is dependent on coal/pyritic shale
composition and might include carbonates, silicates, alumina, pyrite and marcasite (sulfide), ferrous
oxide, ferrous sulfate, ferrous carbonate, organic iron, calcium sulfate, and phosphates. These elements
are primarily rock constituents; therefore, the geographical source of will affect the solute concentrations
of leachate and runoff. Potentia trace inorganic (e.g., arsenic, selenium, cadmium, boron, chromium) and
organic pollutants are al so associated with coal/pyritic shale. However, the geographical source will
ultimately affect the solute concentrations of leachate and runoff.
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L eachate production and runoff is a product of climatic and physiographic factors. The many factors
influence the relationship between runoff and precipitation. Factors such as storm frequency, initial soil
and coal/shale moisture conditions, storm duration, and temperature are important. The initial oxidation of
freshly exposed coal/shale falls off rapidly with time and is proportional to the total surface area of the
material (particle size and gradation). Freshly fractured particles are more susceptible to oxidation. Fresh
surfaces are also created by precipitation as it removes pyritic oxidation products. The fresh surfaces
permit regeneration of oxidation products until the next precipitation event, at which time they are washed
out again. Leachate production and runoff solute concentrations are generally highest in the first
precipitation episode after dry periods. Solute concentrations will also be higher as fresh material is
exposed.

The most widely recognized problem associated with coal mining and disturbance of pyritic shaleisthe
production of acidic leachate and runoff due to the oxidation of pyritic materials within the rocks. High
acidity also poses the potential of leaching heavy metals from the rocks. This can happen through
secondary reactions of sulfuric acid with minerals and organic compounds in the exposed coal/pyritic
shale and along the runoff route.

Description of Recommended Proiect or Activity

This project will include quantifying discrete and cumulative water resource problems as they relate to
existing mining and construction activities. In addition, it will require classification and location of
problematic coal seams and pyritic shales in three dimensions to permit identification of potential
problems due to formation exposure/disturbance

The project will include these elements:

1. Classification of coal seams and pyritic shales based upon geological data and historical
evidence of surface and groundwater quality impacts.

2. Literature review and examination of federal and state records to catalog existing mine and
construction sites that intersect coal seams and pyritic shales.

3. Compile and review water quality monitoring data from catal ogued sites.

4. Geologic mapping of problematic coal seams and pyritic shales using available digital
elevation model (DEM) data and boring data.

5. Numerical modeling to predict potential impacts (discrete and cumulative) to water resources
of the watershed based upon contaminant loading to surface and groundwater.

6. ldentify and document those seams and shales, that if disturbed, have significant potential to
cause impacts to water quality of the abed WSR. Thisinformation will be used to comment
on regulatory permits for proposed mining, development and construction in the watershed.
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Priority: 19
BUDGET AND FTEs
—--—FUNDED

Source Activity Budget ($1 000's) FTEs
1999:
2000:
2001:
2002:
2003:

Total:
«——UNFUNDED

Source Activity Budget (1000's)FTEs
1999: 21.0 0.1
2000: 36.0 0.1
2001: 66.0 0.1
2002: 21.0 0.1
2003: 6.0 0.1

Total 150.0 0.5

Compliance codes:
Explanation:
End of data
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OBRI-N-220.000
Priority: 20

Title: Inventory Active and Abandoned Mine Lands Impacting abed WSR Water Quality and Assess
Extent of Impact
Funding Status: Funded: 0.0 Unfunded: 25.0

Servicewide Issues: NIO (MINRLIJGEOTHERM) N16 (NEAR-PARK DEV) Nil (WATER QUAL-EXT)
N20 (BASELNE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOlI, Ca3, ~aa

Problem Statement

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, active and abandoned mines occurring outside the abed WSR Park Service Unit
influence the waters within its boundaries. abed WSR waters are subjected to increased acidity and
erosion as aresult of active and abandoned mine lands from outside its boundaries. However, the specific
locations of the mines causing these impacts have not been identified. Until an inventory and assessment
of the impacts are completed, mitigation and reclamation cannot begin.

Description of Recommended Proiect or Activity

This project will require a cooperative effort between the NPS, USaSM, and TDEC in the assessment of
active and abandoned mine land impacts and the development of mitigation plansin order to rectify this
situation. ance the mitigation plans arein place, reclamation can begin.

The project will include these elements:

Identify locations of active and abandoned mine lands in the abed watershed.

Coordinate with USOSM and TDEC' s Mining and Geology sections to identify impacts.
Input this data into baseline lands use assessment and mapping project.

Prioritize the need for reclamation on active and abandoned mine locations based on likely
impact to abed WSR waters.

Coordinate with USOSM and TDEC' s Mining and Geology sections to recommend
reclamation and mitigation procedures.

pPODNPRE

ol
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OBRI-N-220.000
Priority: 20

BUDGET AND FTEs
——FUNDED
Source

1999:
2000:
2001:
2002:

2003:

————UNFUNDED-
Source
1999:
2000:
2001:
2002:
2003:

Compliance codes:
Explanation:
End of data

Activity Budget ($1 000's) FTEs
Total:
Activity Budget (1000's)  FTEs
11.0 0.1
14.0 0.1
Total 25.0 0.2
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OBRI-N-220.000
Priority: 20

Title: Inventory Active and Abandoned Mine Lands Impacting abed WSR Water Quality and Assess
Extent of Impact
Funding Status: Funded: 0.0 Unfunded: 25.0

Servicewide Issues: NIO (MINRL/GEOTHERM)N16 (NEAR-PARK DEV) NI I (WATER QUAL-EXT)
N20 (BASELNE DATA)

Cultural Resource Type: C70, C73
RMAP Program Codes: QOI, Ca3, DOO

Problem Statement

Water resources and riparian environments are principal resources of the abed WSR. The water is
considered to be among the highest quality in the State of Tennessee - supporting arich ecological
diversity. However, active and abandoned mines occurring outside the abed WSR Park Service Unit
influence the waters within its boundaries. abed WSR waters are subjected to increased acidity and
erosion as aresult of active and abandoned mine lands from outside its boundaries. However, the specific
locations of the mines causing these impacts have not been identified. Until an inventory and assessment
of the impacts are completed, mitigation and reclamation cannot begin.

Description of Recommended Proiect or Activity

This project will require a cooperative effort between the NPS, USaSM, and TDEC in the assessment of
active and abandoned mine land impacts and the development of mitigation plansin order to rectify this
situation. ance the mitigation plans arein place, reclamation can begin.

The project will include these elements:

Identify locations of active and abandoned mine lands in the abed watershed.

Coordinate with USOSM and TDEC' s Mining and Geology sections to identify impacts.
Input this data into baseline lands use assessment and mapping project.

Prioritize the need for reclamation on active and abandoned mine locations based on likely
impact to abed WSR waters.

Coordinate with USOSM and TDEC' s Mining and Geology sections to recommend
reclamation and mitigation procedures.

pPODNPRE

ol
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Priority: 20

BUDGET AND FTEs

—FUNDED

Source

1999:

2000:

2001:

2002:

2003:

— UNFUNDED

Source
1999:
2000:
2001:
2002:
2003:

Compliance codes:
Explanation:
End of data

Activity

Activity

Totd

Total:
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Budget ($1000s) t-Tts

Budget (1000's)  FTE5

11.0 01
14.0 0.1
25.0 0.2



OBRI-N-221 .000
Priority: 21

Title: Internet Homepage for Obed WSR
Funding Status: Funded: 0.0 Unfunded: 23.0

Servicewide Issues: 100 (INTERPRETATION OF NATURAL RESOURCE ISSUES)
Cultural Resource Type: N/A
RMAP Program Codes: QO1

Problem Statement

According to NPS' s most recent Internet information on national park visitation, recreational visitsto the
abed WSR far out number those non-recreational visits. In 1993, 226,100 visits to the Obed WSR were
oriented toward recreation, whereas only 10,800 were non-recreational . This pattem was also evident
when recreational hours (948,900 hours) were compared to non-recreational hours (900 hours), and
recreational days (79,100) were compared to non-recreational days (100). Canoeing and kayaking
constitute one of the major uses of the Obed WSR. Approximately 5,000 float visits per year occur in the
Obed WSR National Park Service Unit annually. Only limited and not easily accessible information on
flow gaging and water quality is presently available to recreational users of the abed WSR water
resources.

Description of Recommended Proiect or Activity

This project will involve the development of an Internet home page in order to relay abed WSR flow
gaging and water quality information to recreational users.

The project will include these elements:

1. Work with NPS communication specialists or outside contracts in the development of an
Intemet home page for the Obed WSR. It should be designed to provide current flow data and
information exchange.

2. Develop programs and displays designed to disseminate information on water quality
information related to the abed WSR.
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OBRI-N-221 .000 Pnonty: 21
BUDGET AND FTEs

FUNDED
Source

1999:
2000:
2001:
2002:

1999: .
Activity

2000:

2001:

2002:

2003: Total

Compliance
codes:

Explanation:
End of data

UNFUNDED.
Source

2003:
Activity Budget ($1 000’s) FTEs

Total:

Budget (1000’s) FTEs

21.0 0.1
1.0
1.0

23.0 0.1
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OBRI-N-222.000

Priority: 22
Title: Determine Trends in the Number of Boatable Days
Funding Status: Funded: 0.0 Unfunded: 64.0

Servicewide Issues: N12 (WATER FLOW)
N20 (BASELINE DATA)

Cultural Resource Type: C70

RMAP Program Codes: QOI, C03

Problem Statement

According to NPS’s most recent Internet information on national park visitation,
recreational visits to the Obed WSR far out number those non-recreational visits.
In 1993, 226100 visits to the Obed WSR were oriented toward recreation,
whereas only 10,800 were non-recreational.

The Obed/Emory Watershed offers 142 miles (228.5) kilometers of canoeable
whitewater streams, ranging in difficulty from Class | to the highly technical Class
V. These streams are some of the best and most difficult whitewater regions in the
eastern United States (Smith 1980). And as a result, whitewater paddling is one of
the more popular recreational sports in the Obed WSR. In fact, approximately
5,000 float visits to the Obed WSR constituted one of the major park uses in 1996.

Due to this public demand for whitewater recreation, the number of boatable days
per year is important in that it supports a highly demanded recreational activity
within the Park Unit boundaries. However, no information exists that would
indicate what affects proposed public and private watershed impoundments have
on hydrology and the number of boatable days in the Obed River.

Boatable days are determined by flow rates which are measured in cubic feet per
second (cfs). USGS stream gages on the Obed River near Lancing and on the
Emory River at Oakdale have periods of records of 27 years and 69 years
respectively. According to NPS and TWRA recreation brochures, boatable days in
the Obed WSR National Park Service Unit depend on location, but in general
range from a low of 500 cfs to approximately 5,000 cfs with 3,000 cfs being
optimum. Development projects within the river basin have a potential to affect the
number of boatable days both due to decreased minimum flows or increased high
flows

Description of Recommended Project or Activity

The objective of this project is to determine whether or not impoundments have an
impact on the number of boatable days. The existing data should be analyzed
against rainfall and impoundment data to determine if any trends in the number of
boatable days per year exist.

The project will include these elements:

1. Establish criteria for “boatable” days in various portions of the Obed
WSR. Particular attention will be given to criteria for gaging stations
and trouble spots along the river.

2. Analyze existing stream flow data, against rainfall and impoundment
data to determine what factors can be correlated with the number of
boatable days.

3. Check annual precipitation to identify long-term hydrologic trends (i.e.,
stability, increases, and decreases of flows).
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OBRI-N-222.000
Priority: 22

4. Using instream flow model, assess effects of currently proposed
impoundments and other developments on number of boatable days.
Translate into use impacts and economic effects on resource use.

5. Accept natural flows tor what they are. Do not create an argument for

controlled releases from impoundments.
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OBRI-N-222.000 2002:

Priority: 22
2003:

BUDGET AND FTEs Activity Budget ($1 000’s) FTEs
o FUNDED

Source
1999:
2000:
2001:

Total:

1999:

Activity Budget (1000’s) FTEs
2000: 10.0 0.1
2001: 32.0 0.2
2002: 22.0 0.2

Total 64.0 0.5
2003:
Compliance
codes:
Explanation:
End of data
------ UNFUNDED
Source
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Appendix A:

Federal Laws, Regulations and Executive Orders Pertinent to Management of NPS
Water Resources and Watersheds Affecting the Obed WSR Park

National Park Service Organic Act of 1916

Through this act Congress established the
NPS and mandated that it “shall promote
and regulate the use of the federal areas
known as national parks, monuments, and
reservations.., by such means and measures
as conform to the fundamental purpose of
the said parks, monuments, and
reservations, which purpose is to conserve
the scenery and the natural and historic
objects and the wild life therein and to
provide for the enjoyment of the same in
such manner and by such means as will
leave them unimpaired for the enjoyment of
future generations.” This act was reinforced
by Congress in 1970 with legislation stating
that all park lands are united by a common
preservation purpose, regardless of title or
designation. Hence, all water resources in
the national park system are protected
equally by federal law, and it is the
fundamental duty of the NPS to protect
those resources unless otherwise indicated
by Congress.

Wild and Scenic Rivers Act of 1968

In accordance with this act, it is “the policy of
the United States that certain selected rivers
of the Nation which, with their immediate
environments, possess outstandingly
remarkable scenic, recreational, geologic,
fish and wildlife, historic, cultural, or other
similar values, shall be preserved in free-
flowing condition and that they and their
immediate environments shall be protected
for the benefit and enjoyment of present and
future generations. The purpose of this act is
to implement this policy by instituting a
national wild and scenic rivers system, by
designating the initial components of that
system and by prescribing the methods by
which and standards according to which
additional components may be added to the
system from

time to time.” Section 2 of this act states
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that:

“The national wild and scenic rivers system
shall comprise rivers (i) that are authorized
for inclusion therein by act of Congress, or
(i) that are designated as wild, scenic or
recreational rivers by or pursuant to an act of
the legislature of the state or states through
which they flow, that are to be permanently
administered as wild, scenic or recreational
rivers by an agency or political subdivision of
the state or states concerned, that are found
by the Secretary of the Interior upon
application of the Governor of the state or
the Governors of the states concerned, or a
person or persons thereunto duly appointed
by him or them, to meet the criteria
established in this act and such criteria
supplementary thereto as he may prescribe,
and that are approved by him for inclusion in
the system, including, upon application of
the Governor of the state concerned.”

In 1976, Public Law 94-486 amended the
original act to establish the Obed Wild and
Scenic River (Obed WSR) encompassing
45.2 river miles on portions of the Obed and
Emory Rivers, and Clear and Daddys Creeks
in Morgan and Cumberland Counties,
Tennessee. The NPS has primary
management responsibilities for the Obed
WSR. Lands currently within Obed WSR
boundaries that are part of the Catoosa
Wildlife Management Area (Catoosa WMA)
will continue to be owned and managed by
the State of Tennessee, TWRA in such a
way as:

“to protect the wildlife resources and the
primitive character of the area and
without further development of roads,
campsites or associated recreational
facilities unless deemed necessary by
that agency for wildlife management
purposes.”

The legislation required that a development
plan be prepared and include a cooperative



agreement between the two agencies due to
their joint management responsibilities.

Although the Obed is only one unit in the
national wild and scenic rivers system—a
system containing some 158 rivers
nationally (as of | 996)—it is one of only nine
such units that have been authorized in the
Southeastern U.S.. It is the only National
Wild and Scenic River in the State of
Tennessee and the only Wild and Scenic
River managed by the Southeast Region of
the NPS.

National Park Service
General Authorities Act of 1970

The General Authorities Act of 1970
amended the NPS Organic Act of 1916. It
defined the national park system as
including all the areas administered by the
NPS “...for park, monument, historic,
parkway, recreational, or other purposes,”
and declared that all units in the System will
be managed in accordance with their
respective individual statutory directives, in
addition to the Congressional direction found
in the Organic Act and other relevant
legislation, providing the general legislation
does not conflict with specific provisions.

Redwood National Park Act

In 1978, in an act expanding Redwood
National Park (i.e., Redwood National Park
Act), NPS general authorities were further
amended to specifically mandate that all
park system units be managed and
protected “in light of the high public value
and integrity of the national park system”
and that no activities should be undertaken
“in derogation of the values and purposes
for which these various areas have been
established,” except where specifically
authorized by law. Thus, by amending the
General Authorities Act of 1970, the act
reasserted System-wide the high standard of
protection prescribed by Congress in the
original Organic Act.

The Redwood Act qualifies the provision that
park protection and management “shall not
be exercised in derogation of the values and
purposes for which these various areas have
been established, “by adding” except as may
have been or shall be directly and
specifically provided for by Congress.” Thus,

specific provisions in a park’s enabling
legislation allow park managers to permit
activities such as hunting and grazing. While
the qualification can clearly be interpreted
narrowly (i.e., in those situations and within
those parks where Congress explicitly
authorizes an activity that threatens park
resources), because the direction is to the
Secretary, it arguably could be interpreted
more broadly to include, for example, the
multiple-use management on adjacent
federal lands that can affect park resources.

Federal Water Pollution Control Act (Clean
Water Act) of 1972

The Federal Water Pollution Control Act,
more commonly known as the Clean Water
Act, was first promulgated in 1972 and
amended in 1977, 1987, and 1990. This law
is designed to restore and maintain the
integrity of the nation’s water, including the
waters of the national park system. Goals set
by the act were swimmable and fishable
waters by 1983 and no further discharge of
pollutants into the nation’s waterways by
1985. The two strategies for achieving these
goals were a major grant program to assist in
the construction of municipal sewage
treatment facilities, and program of “effluent
limitations” designed to limit the amount of
pollutants that could be discharged. Effluent
limitations are the basis for permits issued for
all point source discharges, known as the
National Pollutant Discharge Elimination
System (NPDES). The Environmental
Protection Agency (EPA) has set limits for
pollutants that may be released based on
available technology and cost of treatment for
various industrial categories.

As part of the act, Congress recognized the
primary role of the states in managing and
regulating the nation’s water quality within the
general framework developed by Congress.
Part of that framework, namely Section 313,
requires that all federal agencies, including
the NPS, comply with the requirements of
state law for water quality management,
regardless of other jurisdictional status or
land-ownership. States implement the
protection of water quality under the authority
granted by the Clean Water Act through
BMPs and through water quality standards.
Standards are based on the designated uses
made of a water body or segment, the water
quality criteria
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necessary to protect that use or uses, and
an anti-degradation provision to protect the
existing water quality. Criteria are
descriptions of maximum or minimum
physical, chemical, and/or biological
characteristics of water that reflect
tolerances and requirements for human
health, aquatic biota, and aesthetics which
will protect the designated uses. Designated
uses for the waters of Tennessee (including
the Obed WSR) include: sources of water
supply for domestic and industrial purposes,
propagation and maintenance of fish and
other aquatic life; recreation in and on the
water including the safe consumption of fish
and shell fish; livestock watering and
irrigation; navigation; generation of power;
propagation and maintenance of wildlife; and
the enjoyment of scenic and aesthetic
qualities of waters. The standards also serve
as the basis for water quality-based
treatment and establish the water quality
goals for the specific stream segment or
water body. A triennial review of a state’s
water quality regulatory program is
conducted by a state’s water quality agency
to determine if the standards are adequate.
These standards are then forwarded to the
EPA for approval.

The EPA promotes the concept that a state’s
anti-degradation policy (adopted as part of
the States’ Water Quality Standards) which
represents a three-tiered approach to
maintaining and protecting various levels of
water quality and uses. At its base, the
existing uses of a water segment and the
quality level necessary to protect the
designated uses are maintained (i.e., water
quality can be degraded as long as the
designated uses are protected). This
establishes the absolute foundation for water
quality. The second level provides protection
of existing water quality in segments where
quality exceeds levels necessary to support
propagation of fish, shellfish, and wildlife and
recreation in and on the water (i.e., those
segments meeting the “fishable/swimmable”
goals of the Clean Water Act). In such
segments, only limited water quality
degradation can be allowed after it has been
shown through a demonstration process,
which includes public participation, that the
quality will continue to support the
“fishable/swimmable” uses. The third tier
provides special protection for waters for
which ordinary use classification may not
suffice and which are classified as

“Outstanding National Resource Water’—a
designation used by the State of Tennessee.
The purpose of this special designation is to
safeguard a state’s highest quality waters
and also to maintain the quality of waters that
have ecological importance.

Section 401 of the Clean Water Act requires
that any applicant for a federal license or
permit to conduct an activity which will result
in a discharge into waters of the U.S., shall
provide the federal agency from which a
permit is sought a certificate from the state
water pollution control agency that any such
discharge will comply with applicable water
quality standards. Federal permits which
require Water Quality Certification from the
Tennessee Division of Water Pollution
Control include 404 permits from the USACE
for the discharge of dredged or filled material,
26(a) permits from the WA to insure that no
adverse effects to WA reservoirs will result
from a proposed action, and permits for
hydroelectric projects from the Federal
Energy Regulatory Commission (see full
discussion in planning section).

Section 402 of the act requires that a
National Pollutant Discharge Elimination
System (NPDES) permit be obtained for the
discharge of pollutants from any point source
into the waters of the United States. Point
source, waters of the United States, and
pollutants are all broadly defined under the
act. However, generally all discharges and
storm water runoff from municipalities, major
industrial and transportation activities, and
certain construction activities must be
permitted by the NPDES program. The State
of Tennessee has been delegated NPDES
permitting authority by the EPA. The State,
through the permitting process, establishes
the effluent limitations and monitoring
requirements for the types and quantities of
pollutants that may be discharged into its
waters. Under the anti-degradation policy,
the State must also insure that the approval
of any NPDES permit will not eliminate or
otherwise impair or degrade any designated
uses of the receiving waters.

Section 404 of the Clean Water Act further
requires that a permit be issued for discharge
of dredged or fill materials in waters of the
United States including wetlands. The
USACE administers the Section 404 permit
program
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with oversight and veto powers held by the
EPA.

Rivers and Harbors Appropriation Act of
1899

This act established the USACE regulatory
authority over United States navigable
waters. The act established permit
requirements for construction of bridges,
causeways, dams, or dikes within or over
navigable waters of the United States.
Bridges and causeway construction is
regulated by the Transportation Secretary,
while dam and dike permits are reviewed by
the USACE. Section 10 of the act requires a
Corps permit for construction of any
“obstruction of navigable waters” of the U.S.,
and for any excavation, fill, or other
modification to various types of navigable
waters. Section 13 requires a Corps permit
for discharge of refuse of any kind (except
liquid from sewers or urban runoff) from land
or vessel, into the navigable waters of the
United States or into their tributaries.
Similarly, discharge of refuse is prohibited
upon the banks of navigable waters or their
tributaries where the refuse could be washed
into the water.

Endangered Species Act of 1973

The Endangered Species Act requires the
NPS to identify and promote the
conservation of all federally listed
endangered, threatened or candidate
species within park or preserve boundaries.
While not required by legislation, according
to NPS ManaQement Policies (NPS 1988), it
is NPS’s policy to also identify state and
locally listed species of concern, and support
the preservation and restoration of those
species and their habitats. As of 1996, the
USFWS lists five threatened and endangered
species and one critical habitat within the
boundaries of the Obed WSR.

This act requires all entities using federal
funding to consult with the Secretary of the
Interior on activities that potentially impact
endangered flora and fauna. It requires
agencies to protect endangered and
threatened species as well as designated
critical habitats.

Fish and Wildlife Coordination Act of 1965

This act requires federal agencies to consult
with the USFWS, or National Marine
Fisheries Service, and with parallel state
agencies, whenever water resource
development plans result in alteration of a
body of water. The Secretary of the Interior is
authorized to assist and cooperate with
federal agencies to “provide that wildlife
conservation shall receive equal
consideration and be coordinated with other
features of water-resource development
programs.”

Energy Policy Act (EPA) of 1992

One major provision of EPA (1992) was a
broadening of the existing ban on
development of hydroelectric projects within
national parks. New language bans new
hydroelectric development within any unit of
the national park system, including
recreational areas, historical sites, and other
units of the NPS. Previously, the ban affected
only national parks and not other NPS units.

Safe Drinking Water Act of 1986

This act directs EPA to publish and enforce
regulations on maximum allowable
contaminant levels in drinking water. The act
requires EPA to issue regulations
establishing national primary drinking water
standards; primary enforcement
responsibilities lie with the states. The act
also protects underground sources of
drinking water; primary enforcement
responsibilities again lie with the states.
Federal agencies having jurisdiction over
public water systems must comply with all
requirements to the same extent as any non-
governmental entity.

Sales of Park Water Under Public Law 91 -
383 (August 18, 1970)

Request for the NPS to provide water from
park springs to a community adjacent to
Grand Canyon National Park resulted in the
Passing of Public Law 91 -383 in 1970 and
its amendment in 1976 (P.L. 94-458). This
law provides for the NPS to enter into
contracts to sell or lease water to nearby
communities, while recognizing that water is
necessary for
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the protection of scenic, natural, cultural and
scientific resources. The law establishes
several tests that must be met before park
waters can be sold or leased. Among the
tests are: (1) that no reasonable alternative
source of water exists, (2) that the services
supported by the water sale are for the direct
or indirect benefit of the park or park visitors,
(3) that it is demonstrated that the sale is not
detrimental to the park, its resources and
visitors, (4) that the sale is consistent with
federal water rights, and (5) that any
agreement is short term and revocable at
any time. Any agreement to sell or lease
water must also be reviewed by the
appropriate congressional committees.

Floodplain Management Executive
Order (No. 11988)

The objective of Executive Order (EO) 11988
(Floodplain Management) is “... to avoid to
the extent possible the long- and short-term
adverse impacts associated with the
occupancy and modification of floodplains
and to avoid direct and indirect support of
floodplain development wherever there is a
practicable alternative” (VVRC 43 FR 6030).
For non-repetitive actions, EO 11988 states
that all proposed facilities must be located
outside the limits of the 100-year floodplain
unless alternatives are evaluated which
would either identify a better option or
support and document a determination of “no
practicable alternative” to siting within the
floodplain. If this determination can be made,
adverse floodplain impacts would be
minimized during design of the project. West
(1990) suggested that park service
managers should ensure that where park
resources fall within flood hazard areas,
these areas are properly marked to increase
public awareness of potential flood dangers
at the site. To the extent possible, park
facilities such as campgrounds and rest
areas should be located outside these areas.
NPS guidance pertaining to Executive Order
11988 can be found in Floodplain
Management Guidelines (NPS 1993a). It is
NPS policy to recognize and manage for the
preservation of floodplain values, to minimize
potentially hazardous conditions associated
with flooding, and to adhere to all Federally
Mandated laws and regulations related to the
management of activities in flood-prone
areas. Specially, it is the policy of the NPS

to:

» Restore and preserve natural
floodplain values;

» Avoid to the extent possible, the long
and short-term environmental impacts
associated with the occupancy and
modification of floodplain, and avoid
direct and indirect support of floodplain
development wherever there is a
practical alternative;

* Minimize risk to life and property by
design or modification of actions in
floodplain, utilizing non-structural
methods when possible, where it is not
otherwise practical to place structures
and human activities outside of the
floodplain; and

» Require structures and facilities which
must be in floodplain to be designed so
as to be consistent with the intent of
the Standards and Criteria of the
National Flood Insurance Program (44
CFR 60).

Protection of Wetlands Executive
Order (No. 11990)

Executive Order 11990, entitled “Protection
of Wetlands”, requires all federal agencies to
“minimize the destruction, loss or
degradation of wetlands, and preserve and
enhance the natural and beneficial values of
wetlands” (Goldfarb 1988). Unless no
practical alternatives exists, federal agencies
must avoid activities in wetlands which have
the potential for adversely affecting the
integrity of the ecosystem. NPS guidance for
compliance with Executive Order 11990 can
be found in Floodplain Management and
Wetland Protection Guidelines, published in
the Federal Register (45 FR 35916, Section
9). The Wetland Regulatory Compliance: A
Guidance Manual for the National Park
Service Mid-Atlantic Region (NPS 1989)
should also be consulted for issues
pertaining to wetlands.

Pollution Control Standards

Executive Order (No. 12088)
Executive Order 12088, entitled “Federal
Compliance with Pollution Control
Standards”, requires adequate sewage
treatment and disposal be provided for all
public use and administrative facilities within
the national park system
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Section 26(a) of the TVA Act

The unified development and regulation of
the Tennessee River system requires that no
dam, appurtenant works, or other
obstruction, affecting navigation, flood
control, or public lands or reservations shall
be constructed, and thereafter operated or
maintained across, along, or in the said river
or any of its tributaries until plans for such
construction, operation, and maintenance
shall have been submitted to and approved
by the board; and the construction,
operation, or maintenance of such structures
without such approval is hereby prohibited.
When such plans shall have been approved,
deviation therefore either before or after
completion of such structures is prohibited
unless the modification of such plans has
previously been submitted to and approved
by the board.

Federal Power Act (FPA) of 1920
and Electric Consumers Protection
Act (ECPA) of 1986

The Federal Energy Regulatory Commission
(FERC), under the FPA, is authorized to
issue licenses for the construction,
operation, and maintenance of dams, water
conduits, reservoirs, power houses,
transmission lines, and other physical
structures of hydro-power projects. If such
structures will affect the navigable capacity
of any navigable waters of the U.S., the
plans must be approved by the Chief of
Engineers and the Secretary of the Army.
ECPA significantly strengthened the role of
fish and wildlife agencies and reinforced the
“equal consideration” standard for evaluating
non-power values in hydroelectric
development.

Resource Conservation and Recovery Act
(RCRA)

This act governs the generation,
transportation, treatment, storage, and
disposal of current and future actively
produced hazardous waste, solid waste, and
underground storage tanks. Federal
agencies are subject to federal, state, and
local requirements. The act authorizes a

comprehensive program that regulates
hazardous waste from generation to ultimate
disposal (“cradle to grave”). Subtitle D of
RCRA (Solid Waste) is regulated through
state programs. Regulations for hazardous
waste management are in the Federal
Register starting at 40 CFR 260. They are
immediately preceded by certain solid waste
regulations.

Food Security Act of 1985

Commonly known as the “Swam pbuster
Act,” this legislation restricts a number of
federal benefits to farmers who, after
December 23, 1985, produce agricultural
commodities on certain “converted
wetlands.” Knowledge of the provisions of
this law is useful for management of
agricultural special use permits and in
protecting park resources from impacts
associated with agriculture on inholdings and
adjacent lands.

Water Resources Planning Act and
Water Resource Council’s
Principles and Standards Act of
1965

This act states a national policy exists “to
encourage the conservation, development,
and utilization of water and related land
resources on a comprehensive and
coordinated basis by the federal government,
states, localities, and private enterprises...”
Water Resources Council (WRC) principles
and standards for planning water and related
land resource uses are revised to achieve
national economic development and
environmental quality objectives.

Federal Water Project Recreation Act of
1965

In this act, congress established the policy
that in the construction of water resource
projects, full consideration is to be given to
recreation and fish and wildlife
enhancement. The act authorizes the federal
government to pay up to one half of the costs
of projects which have non-federal public
involvement, if the nonfederal entity(-ies)
agree(s) to administer the project land and
water areas for fish and wildlife and
recreation enhancement, or both.

181



Watershed Protection and Flood
Prevention Act of 1968

This act authorizes the Secretary of the
Interior to cooperate with state and local
governments, including soil and water
conservation districts and flood control
districts, in planning and analyzing trends in
flood protection and watershed conservation
activities and facilities. The Secretary is to be
consulted about such proposed “works of
improvement,” with regard to activities or
facilities that may affect Department of the
Interior (DOI) lands.

Antiquities Act of 1906

This act authorizes the President to declare
national monuments to protect sites and
objects; authorizes federal departments to
grant permits for survey and excavation and
for gathering of “objects of antiquity” and to
enforce protection of archeological sites and
objects under their junsdiction; and requires
that materials excavated be permanently
preserved in public museums.

Archaeological Resources Protection Act
of 1979

This was enacted to prevent the illegal
excavations and possession of
archaeological resources located on federal,
other public, and Indian lands. In passing this
act the Congress recognized that the only
comparable statutory law, the 1906
Antiquities Act, was inadequate in terms of
defining archeological resources and
establishing appropriate penalty provisions.
The act called for regulations to be
promulgated jointly by the Secretaries of
Interior, Agriculture, Defense, and the
Chairman of the Board of the TVA.

Preservation of Historic and
Archaeological Data Act of 1974

This act amended the Reservoir Salvage Act
of 1960, and provides for preservation of
significant scientific, prehistoric, historic, or
archaeological data (including relics and
specimens) that might be lost or destroyed
as a result of: 1) the construction of dams,
reservoirs, and attendant facilities, or 2) any
alteration of the terrain caused as a result of

any federal construction project or federally
licensed project, activity, or program.

Surface Mining Control and Reclamation
Act (SMCRA) of 1977

The purpose of this act is to establish a
nationwide program to protect the
environment from adverse effects of surface
coal mining operations, to establish minimum
national standards for regulating surface coal
mining, to assist states in developing and
implementing regulatory programs, and to
promote reclamation of previously mined
areas left without adequate reclamation. The
act contains several provisions that are
important to park protection at Obed WSR.
While no active coal mines exist in Obed
WSR, two active coal mines operate near the
park. Also, to date, two abandoned coal
mines have been identified in the park and
have undergone some degree of safety
hazard mitigation. Finally, an abandoned
mine exists in proximity to the park’s
boundary.

Under §522(e), the Act prohibits surface coal
mining in units of the National Park System
subject to “valid existing rights.” This same
section also prohibits surface coal mining
that will adversely affect any publicly owned
park or place on the National Register of
Historic Places unless the mining proponent
has” valid existing rights” to mine or if the
agency with jurisdiction over the park or
place gives its approval. Because of Obed
WSR'’s location within a known coal area,
both of these provisions provide an added
level of protection to the park’s resources
and visitor values. In Tennessee, because
the state does not have a state approved
regulatory program, the implementation of
the above provisions and the actual
permitting of surface coal mines in the state
rests with the USOSM.

Via §401 of the Act, Congress established
the Abandoned Mine Reclamation Fund
which receives funds from currently mined
coal on a per ton basis. The Fund serves as
a source of moneys for reclaiming land and
water adversely affected by coal mining. To
be eligible for funding, the lands and water
had to have been mined or adversely
affected by coal mining prior to enactment of
the Act. Funds may be expended on both
public and private land.
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36 CFR Non-federal
Gas Rights

Pursuant to the Mining in Parks Act of
1978, the NPS developed regulations
found at 36 CFR Part 96, to provide
protection of park resources that could be
affected by the exercises of these
reQulations apply to all activities within any
unit of the national park system in the
exercise of rights to oil and gas not owned
by the U.S., where access is on, across, or
through federally owned or controlled lands
or waters” (Section 9.30). The regulation
sections specific to water include regulated
use of water; required description of
natural resources, including water,
impacted by operations; and measures to
protect surface and subsurface water. All
operation plans must be reviewed and
approved by (in the case of the Obed
WSR) the Director of the Southeast Field
Area.

Clean Air Act of 1990

The main purpose of the Clean Air Act is to
protect and enhance the nation’s air quality
to promote the public health and welfare.
The act establishes specific programs that
provide special protection for air resources
and air quality related values associated
with NPS units. The Obed WSR is
designated as a Class Il Clean Air area
under the Clean Air Act, as amended (42
USC 7401 et seq.). Section 118 of the
Clean Air Act requires all federal facilities
to comply with state laws. The Tennessee
Department of Environment and
Conservation (TDEC), Office of Pollution
Control, is responsible for ensuring that all
activities within the Obed WSR comply with
existing federal, state, and local air
pollution control laws and regulations.

Federal Compliance with

Pollution
Introduction of Exotic Species
Executive Order (No. 11987)

The objective of Executive Order (E.O.)
11987 is to “...restrict the introduction of
exotic species into the natural
ecosystems on lands and waters which
they (federal agencies) own, lease, or
hold for purposes of administration; and,
shall encourage the states, local
governments and private citizens to
prevent the introduction of exotic species
into natural ecosystems of the U.S..”

Control Standards Executive
Order (No. 12088)

E.O. 12088 requires that federal
agencies, including the NPS, cooperate
with state, intrastate, and local agencies
in the prevention, control, and abatement
of environmental pollution.

Off-road Vehicle Use Executive
Orders (No.’s 11644 and 11989)

When the enabling legislation allows the
use of off-road vehicles, the NPS is
required to manage off-road vehicle use
under a policy that park unit lands will be
closed to such use except for areas or
trails specifically designated as open. If it
is determined that such use is adverse to
resources, the NPS is to immediately
close such areas or trails until the effects
have been corrected.

Farmland Protection Policy
(45 F 59189)

Federal agencies are required to analyze
the impacts of federal actions on
prime and unique agricultural lands.
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APPENDIX B:

List of Rare, Threatened and Endangered Species

Scientific Name Common Name Federal State Probable
Status Status Habitat

Plants

Adlumia fungosa Climbing fumatory THR Sandstone
boulder fields

Amelanchier sanquinea Foundieaf shadbush THR Gravel/sand bars

Arenana cumberlandensis Cumberland sandwort LE

Aureolaria patula False foxglove THR

Calamaovilfa arcuata Cumberland sand grass END Gravel/sand bars

Conradina vedicillata Cumberiand rosemary LT THR Gravel/sand bars

Eupatorium luciae-brauniae  Lucy Braun's white snakeroot THR

Helenium brevifolium Shortleafl sneezeweed END Gravel/sand bars

Helianthus eggenii Eggert's sunflower SPCO  Gravelisand bars

Hexaslylis contracta Southern heartleaf THR Mixed oak &
hemiock forests

Hydrastis canadensis Goldenseal THR Maesic deciduous
forests

Leucothoe racemosa Fefter-bush THR Gravel/sand bars

Marshailia grandifiora Large-flowered Barbara's END Gravel/sand bars

buttons

Panax quinquefolius American ginseng THR Mesic deciduous
forests

Polygonella americana Southern jointweed END Gravel/sand bars

Polymnia laevigata Tennessee leafcup SPCO Sandstone
boulder fields

Schwalbea americana American chaffseed LE E-P

Silphium brachiatum Cumberland rosinweed END

Spiraea virginiana Virginia spiraea LT END

Sporobolus junceus a drop seed SPCO Gravel/sand bars

Talinum teretifolium Roundleaf fameflower THR Sandstone
outcroppings

Tallium pusillum var, Ozark least trillium END

ozarkanum

Utricularia subulata Zizzag bladderwon THR

Inv

Villosa perpurpurea Purple bean pearly mussel LE END Riffle areas of
Obed River

Lampsilis virescens Alabama pearly mussel LE END Riffle areas of
Emory River

Verebrates

Corynorhinus rafinesquii Eastern big-eared bat NMGT Cliff faces,
caves, hollow
lrees

Cryptobranchus alleganiensis  Hellbender NMGT

Cyprinella monacha Spotfin chub LT END Obed & Emory
Rivers, Clear &
Daddys Creeks
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Scientific Name Common Name Federal State Probable
Status Status Habitat

Desmognathus welteri Black Mountain salamander NMGT small streams

Esox masquinonqy chicensis  Muskellunge

Etheostoma cinereum Ashy darter NMGT

Hemidactylium scutalum Four-toed salamander NMGT Mossy areas in
bogs, small
ponds

Lutra canadensis River otter THR rivers, slreams

Neotoma magister Allegheny woodrat NMGT  karst plains,
caves, cliff faces

Ophisaurus attenuatus Eastemn slender glass lizard NMGT old fields,
woodlots

Percina aurantiaca Tangerine darter NMGT rocky pools of
creeks and small
rivers

Percina macrocephala Longhead darler THR rocky, Nlowing
pools of creeks
and small rivers

Picoides borealis Red-cockaded woodpecker LE END

Sorex fumeus Smokey shrew NMGT  damp foresled

argas

Federal Status Designaticns:

LE: Listed endangered.
LT: Listed threatened,
PE: Proposed endangered

State Status Designations:

END: State endangered

THR: State threatened

E-P: Endangered - possibly extirpated
SPCO; Special concemn

NMGT: In need of management
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Appendix C:
State of Tennessee Laws, Programs, and Regulations Pertinent
to Management of NPS Water Resources and Watersheds
Affecting the Obed WSR

Water Rights in Tennessee

The riparian water rights doctrine governs
the use of surface water in Tennessee.
Riparian rights are related to, and arise from,
ownership of land abutting a body of water.
The NPS is considered a riparian landowner
since it owns land abutting the streams
comprising Obed WSR. The rights of those
who own the land include consumptive and
non-consumptive uses (Dellapenna 1991).

Although it is not specifically stated, the
State of Tennessee is considered to adhere
to the theory of reasonable use for purposes
of allocating both surface and groundwater.
Reasonable use is defined as “each owner
of riparian land is permitted to use the water
in a waterbody, regardless of the effect the
use has on the natural flow, so long as each
user does not transgress the equal right of
other ripanans to use the water” (Dellapenna
1991). Reasonableness under the riparian
doctrine is not subject to simple definition
and is decided by the courts after examining
many factors such as purpose of use,
suitability to watercourse, economic or social
value, harm caused by the use, practicality
of avoiding harm by adjusting use of one or
both of the parties, and the protection of
existing values. Typically, riparian rights are

asserted for water diverted out of the stream.

Ripanan rights could be asserted
downstream from existing diversions to
maintain flow levels (assuming flow levels
could be reasonably maintained, given
hydrologic conditions of the stream) for
beneficial and reasonable uses of water.

Under the Riparian Doctrine, no formal
priority exists for water uses. However,
Tennessee appears to recognize two
preferred uses of water: withdrawal of water
for domestic use, and instream use for
navigation (Thompson 1991). It is unclear if
domestic use includes municipal uses. It
appears the courts have recognized at least
five instream uses of water: navigation,
recreation, hydroelectric

power generation, fish and wildlife
preservation, and aesthetic enhancement
(Thompson 1991). Though not a water right
requirement per Se, a permit must be
obtained from the Tennessee Division of
Water Resources for all water uses (except
public water systems) greater than 50,000
gallons per day.

A list of Tennessee laws, programs, and
regulations considered by the NPS to be the
most pertinent to the Obed WSR’s water
resources follows. For a more thorough list,
see Appendix C.

Water Quality Control Act of 1971

The Water Quality Control Act of the State of
Tennessee aims to protect water quality
through regulation of pollution sources,
monitoring of streams and lakes and public
education. The State Water Quality Control
Board is identified, in the act, as having the
duty to investigate all problems associated
with the pollution of Waters of the State. The
Board has the authority to grant permission
or abate any activities that may result in
pollution of the Waters of the State. It has the
authority to establish such standards of
quality for any Waters of the State in relation
to their reasonable and necessary use as the
Board deems to be in the public interest. The
Board can also establish general policies
relating to pollution, as it deems necessary to
accomplish the purposes of the act.

State Protected Water Uses. The State of
Tennessee Water Quality Standards, part of
the Water Quality Control Act, describe the
reasonable and necessary uses of water
within the State that are deemed to be in the
public interest. Such uses include: sources of
water supply for domestic and industrial
purposes, propagation and maintenance of
fish and other aquatic life; recreation in and
on the waters including the safe consumption
of fish and shell fish; livestock watering and
irrigation;
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navigation; generation of power; propagation
and maintenance of wildlife; and the
enjoyment of scenic and aesthetic qualities
of waters, and all apply to the Obed and
Emory Rivers. State Protected Water Uses
designated for the abed/Emory River
watershed are found in Table 1.

Some of the criteria described within State
Protected Water Uses include, but are not
limited to dissolved oxygen, pH, hardness or
mineral compounds, total dissolved solids,
solids, floating materials and deposits,
turbidity or color, temperature, coliform, taste
or odor, toxic substances, and one criteria
that deals with other pollutants. State Water
Quality Standards insure that the Waters of
the State shall not contain other pollutants in
quantities that may be detrimental to public
health or impair the usefulness of the water
as a source of domestic water supply.

State Water Quality Standards also define
what is considered to be unacceptable
discharges into Waters of the State. To quote
this section of the Standards, “Sewage,
industrial wastes, or other wastes, as defined
in the Water Quality Control Act. Sec. 69-3-
101, et. seq., shall not be discharged into or
adjacent to streams or other surface waters
in such quantity and of such character or
under such conditions of discharge in relation
to the receiving waters as will result in visual
or olfactory nuisances, undue interference to
other reasonable and necessary uses of the
water or appreciable damage to the natural
processes of self-purification. In relation to
the various qualities and the specific uses of
the receiving water, no sewage, industrial
wastes, or other wastes discharged shall be
responsible for conditions that fail to meet
the water quality standards. Bypassing is
prohibited except where necessary to
prevent loss of life or severe property
damage, or where excessive storm drainage
or runoff would damage treatment facilities.”

As outlined in the Water Quality Control Act:
“All discharges of municipal sewage,
industrial waste, or other wastes shall
receive the greatest degree of effluent
reduction which the Commissioner of the
Tennessee Department of Environment and
Conservation determines to be achievable
through application of stringent effluent
limitations and schedules of compliance
either promulgated by the Water

Quality Control Board, required to implement
any applicable water quality standards,
including where practicable, a standard
permitting no discharge of pollutants,
necessary to comply with a State Water
Quality Plan, or necessary to comply with
other state or federal laws or regulations.”

State Anti-degradation Policy. An anti-
degradation policy, which applies to the
Obed WSR, is found within the State Water
Quality Standards. The Tennessee Anti-
degradation Statement is as follows: “It is the
purpose of Tennessee’s standards to fully
protect existing uses of all surface waters as
established under the act.... The Tennessee
Water Quality Standards shall not be
construed as permitting the permanent
degradation of high quality surface waters.
Characteristics of high quality waters include:
(a) Waters designated by the Water Quality
Control Board as ONRWSs in accordance with
Section 1200-4-3-.06 (3), (b) Waters that
provide habitat for ecologically significant
populations of aquatic or semiaquatic plants
or animals, including those identified on State
of Tennessee or USFWS lists of rare,
threatened, or endangered species, (C)
Waters that provide specialized recreational
opportunities related to existing water quality,
(d) Waters that possess outstanding scenic
or geologic values, (e) Water where existing
conditions are better than water quality
standards.”

Waters of the State receiving the ONRWs
designation by the Water Quality Control
Board are considered to be high quality
waters which constitute an outstanding
national resource, such as waters of national
and state parks and wildlife refuges and
waters of exceptional recreational or
ecological significance. Existing water quality
will be the criteria in these waters. Existing
discharges, including existing upstream
discharges will be allowed at present levels.
No new discharges, expansions of existing
discharges, or mixing zones will be permitted
in waters with this designation unless such
activity can consistently meet or exceed the
water quality conditions of the ONRW or
unless such activity will not result in
permanent degradation of the water quality.
Physical alterations that cause permanent
degradation to the ONRW will not be
allowed.”
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No permanent degradation is allowed by the
State of Tennessee unless and until it is
affirmatively demonstrated to the Water
Quality Control Board, after full satisfaction of
the intergovernmental coordination and
public participation provisions of the State’s
continuing planning process, that a change is
justifiable as a result of necessary economic
or social development and will not interfere
with or become injurious to any classified
uses, deemed to be in the public interest,
existing in such waters (see State Protected
Water Uses section for a listing of uses).
Existing discharges, including existing
upstream discharges, will be allowed at
present levels. Regulated non-point sources
will be controlled to the extent possible under
the Water Quality Control Act and standards.
Non-point sources exempted from permit
requirements under the Water Quality
Control Act should utilize all cost-effective
and reasonable BMP5.

TDEC’s Division of Water Pollution Control
issues several types of permits. Activities
requiring permits include the discharge of a
pollutant to public waters, the alteration of
aquatic resource, and gravel dredging from a
watercourse. The Division also issues
permits for mineral mining and reviews or
certifies permits issued and administered by
federal agencies. Additionally, construction
or modification of wastewater treatment
facilities must be carried out in accordance
with plans approved by the Division.

NPDES Permitting System. There are three
sections within the Water Pollution Control
Division which have National Pollutant
Discharge Elimination System (NPDES)
responsibilities. The Mining Section issues
NPDES Permits for all mining in Tennessee.
Surface Mining as well as NPDES Permits
are issued under T.C.A. 59-8-204 for the
“other minerals” or non-coal operations
subject to regulation under this act. The
USOSM issues Mining Permits for coal. The
Municipal Facilities Sections issue municipal,
small domestic, and industrial permits.
Wasteland allocations are computer
simulations of discharges into a receiving
stream. The model calculates the levels of
pollutants in the stream and estimates decay
rates. Permit limits are adjusted according to
the results of the model. A Total Maximum
Daily Load (TMDL) also uses computer
models to estimate pollutant loading into a
stream.

However, a TMDL estimates loading from
both point and non-point sources of pollution.
Because they are very labor and time
intensive, TMDLS are typically only
performed on streams that have water quality
problems that waste-load allocations and
new permit limits have not solved.

Pretreatment Program. The federal
pretreatment regulations require all state
agencies administering the NPDES permit
Program to develop and administer a state
pretreatment program. The pretreatment
program is designed to reduce the loading of
pollutants into municipal facilities as a way to
improve compliance rates. The program is
also responsible for sludge disposal,
protecting the receiving stream, and
enforcing pretreatment standards.

The Division is requiring a significant number
of wastewater plants to develop a
pretreatment program as the primary vehicle
for administering, applying, and enforcing
National Pretreatment Standards (40 CFR
Part 403.S and 403.6) for industrial users.
This strategy requires wastewater plants to
have complete local programs whereby
notification of industrial users concerning
pretreatment standards will be the
responsibility of the municipality. The
Division will then have an oversight role in
which a minimal amount of resources will be
committed to applying and enforcing National
Pretreatment Standards against indirect
discharges.

Section 404 Certification. Section 404 of the
federal Clean Water Act regulates the
disposal (discharge) of dredged or fill
material into the waters of the Untied States,
including wetlands. The USACE and the
USEPA administers this program. The
USACE has primary responsibility for the
permit program.

Section 401 of the Clean Water Act requires
that before a 404 Permit may be issued, the
state must first certify that the proposed
activity will not violate local water quality
regulations and standards. The Division’s
Natural Resources Section reviews USACE
404 Permit applications for compliance with
the state’s regulations and issues certificates
as prescribed by Section 401 of the Clean
Water Act. Without state certification or
waiver of certification, the 404 Permit cannot
be granted. The Nashville District of the
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USACE reviews permits in the Obed River
watershed.

The TDEC'’s Division of Water Pollution
Control issues Aquatic Resource Alteration
Permits and General Permits for Alteration of
Aquatic Resources, both permits pertaining
to water quality, under the authority of the
Tennessee Water Quality Control Act of
1977 (T.C.A. 69-3-101). This act authorizes
water quality permits primarily for work
resulting in modification of the physical or
biological properties of the waters of the
State (TDEC

1994).

Aquatic Resource Alteration Permit
(ARAP). Aquatic Resource Alteration
permits are required for any alteration of
waters of the State including wetlands if
a Federal 404 permit, under the Clean
Water Act, is not required. Examples of
stream alteration activities requiring
permits include:

+ dredging, widening, straightening,
bank stabilization

levee construction

channel relocation

water diversions or dams

water withdrawals

flooding, excavating, or draining a
wetland

General Permits for Alteration of Aquatic
Resources. General permits are
available for certain activities that involve
alterations of waters of the State.
General permits provide authorization for
activities that cause minimal individual or
cumulative impacts to water quality. The
regulations establish specific,
enforceable standards of pollution
control for work authorized by them.
General permits are available for the
following activities:

» construction of launching ramps,
alteration of wet weather
conveyances,

minor road stream crossings

utility line stream crossings

bank stabilization (of streams)

sand and gravel dredging, within the
stream corridor

* debris removal

Safe Drinking Water Act of 1983

Recognizing that the waters of the State are
the property of the State and are held in
public trust for the benefit of its citizens, the
act declares that the people of the State are
beneficiaries of this trust and have a right to
both an adequate quantity and quality of
drinking water.

The Water Environmental Health Act of
1984

Recognizing that correct operation of water
and wastewater systems is necessary for the
protection of the public health and the quality
of the environment, the Act’s declared
purpose is to prevent inadequate operation of
all such systems through a system of
certification of operators and penalties for
non-compliance.

The Safe Dams Act of 1973

The Safe Dams Act provides that on or after
July 1, 1973, no person shall construct,
enlarge, repair, alter, remove, maintain, or
operate a non-federal dam in the State of
Tennessee without first obtaining a
certificate. The act further requires every
owner of a dam file with the Commissioner of
Health and Environment an application for a
certificate.

Under the act, certain provisions and
conditions are established for the issuance
and continuance of certificates, and authority
is granted the Commissioner for the adoption
of general rules and regulations he deems
necessary to accomplish the purpose of the
act. To safeguard the public by reducing the
risk of failure of such dams, the certain rules
and regulations are made to: 1) effect the
orderly inventory and inspection of existing
dams in Tennessee; 2) provide for pre-
construction review and approval of all future
dam construction and alteration of dams; and
3) allow for a program of regular inspection of
dams within the State.

Mineral Test Hole Regulatory Act of
1982

This act regulates the drilling of mineral test
holes in order to prevent the pollution of
potable water resources, both surface and
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subsurface, as the result of the introduction
of undesirable substances, including natural
bnnes, oil, gas, or mineralized waters
through the process of the drilling of mineral
test holes; and provide basic geologic data
to the State relating to oil, gas and water
occurrences.

Oil and Gas Surface Owners
Compensation Act of 1984

The general assembly of the State of
Tennessee finds that the exploration for and
development of oil and gas reserves must
coexist with the equal right to the use,
agricultural or otherwise, of the surface of
land within the State. Therefore, it is the
purpose of this act is to provide
constitutionally permissible protection and
compensation to surface owners of land on
which oil and gas wells are drilled for the
burden resulting from such drilling
operations.

Applicable Rules of the

Tennessee State Oil and Gas

Board

The Oil and Gas Board of the State of
Tennessee was created in order to conserve
the natural resources of the State and to
prevent waste oil and gas. In the State, the
Oil and Gas Board has jurisdiction and
authority over oil and gas exploration and
exploitation. This authority extends to the
ability to establish rules, regulations
(pursuant to power delegated by Title 60,
Tennessee Code Annotated, entitled Oil and
Gas and Other Acts of the Legislature of the
State of Tennessee), and orders and to
investigate and inspect equipment, records,
properties, and leases.

Rule number 1040-2-6-04 of the Rules of the
Tennessee State Oil and Gas Board deals
with environmental protection as well and
supports Section 60-1-701 of the State
codes. It states that: “All oil and gas
operations shall be conducted in manner
that will prevent or mitigate adverse
environmental impacts such as soil erosion
and water pollution. All areas disturbed by
the operations, including access roads, shall
be reclaimed as prescribed in rule
1040-2-9-05. Access roads shall be
constructed in such a manner as to reduce
erosion to a practical minimum. Sediment

ponds, berms, diversion ditches, hay bales,
and other measures designed to prevent
erosion and discharge from well sites shall
be taken to prevent or minimize soil erosion
and pollution or surface waters.”

Rule number 1040-2-7-04 of the Board Rules
deals with the isolation of oil, gas and fresh-
water bearing strata, and potential minable
coal and other mineral deposits. It states
that:

“... all potential minable coal and other
minerals must be isolated from any possible
communication through the annulus with oil,
gas or water-bearing strata or deposits of
other potential minable coal or other minable
minerals....”

Tennessee Mineral Surface Mining Law of
1992

The general assembly of the State of
Tennessee finds that: unregulated surface
mining of minerals can cause soil erosion
and landslides, stream pollution, and
accumulation and seepage of contaminated
water; contributes to floods; impairs the
value of land for agricultural or other
purposes; affects fish and wildlife and their
habitats; counteracts efforts for the
conservation of soil, water and other natural
resources; impairs the owners’ rights in
neighboring property; creates fire hazards;
and in general creates conditions inimical to
life, property and the public welfare.
Therefore, it is the purpose of the Tennessee
Mineral Surface Mining Law of 1972 to
provide the necessary regulation and control
of surface mining so as to minimize its
injurious effects.

Abandoned Mine Lands
Reclamation Program

This regulation governs the procedures for
reclaiming lands and waters affected by past
mining practices using the Federal
Abandoned Mine Reclamation Fund.
Objectives of this plan are as follows:

1. The primary objective of the Program
is the protection of public health,
safety, general welfare and property
from the adverse effects of past
mining practices.

2. Socio-economic Objectives include:
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» the utilization, whenever possible,
of the services of local
contractors for reclamation work.

» the improvement of the local
forest and agricultural economy
by putting abandoned mine land
back into production.

+ the preservation of historical,
cultural, and archaeological
resources that have been
affected or threatened by past
mining practices by applying
reclamation treatment that is
compatible with these resources.

3. Recreation Objectives include:

« the restoration of recreational
areas adversely affected by past
mining to as near their

undisturbed
condition as possible.

« the coordination of reclamation
activities and project areas with
those of other state and federal
agencies concerned with
recreational areas affected by
abandoned mine lands.

4. Flora and Fauna Obijectives include:

+ the restoration or enhancement

of
the adversely affected habitats of
plants and animals to a condition
equal to or greater than their pre
mining condition, with particular
attention to the habitats of
endangered or threatened
species
of plants and animals.

» the coordination of abandoned
mine land reclamation activities
with the TWRA.

+ the avoidance to the fullest extent
practicable of any significant
adverse impacts to fish or wildlife
species or their habitats as a
result of reclamation activities.

Regulations for Public Water Systems
and Drinking Water Quality

The purpose of these Rules and Regulations
is to provide guidelines for the interpretation
of Section 68-221-701 et seq. of the

Tennessee Code Annotated and to set out
the procedures to be followed by the
Department in carrying out the State’s
primary enforcement responsibility under the
Federal Safe Drinking Water Act. These
Rules and Regulations are promulgated by
the board in accordance with

the State’s Safe Drinking Water Act which
specify contaminants which may have an
adverse effect on the health of persons and
specify a maximum contaminant level for
each such contaminant and monitoring,
reporting and record-keeping requirements
as determined by the board. These Rules
and Regulations also set out the
requirements which agents, employees or
representatives of public water systems must
meet in the following areas: in the
preparation and submission of plan
documents for public water systems; in the
supervision of all phases of construction; in
supplying safe drinking water meeting all
applicable maximum contaminant levels or
treatment technique requirements; in
providing adequate operation and
maintenance of the system; and in complying
with procedural requirements for appealing
orders issued by the Commissioner of the
TDEC against a public water system.

Underground Injection Control

The purpose of these regulations is to protect
groundwater resources of the State. The
authority of this rule is included in that
authority given the Board to protect waters of
the State pursuant to T.C.A. Sec. 69-3-1 03
(29), “Water means any and all water, public
or private, on or beneath the surface of the
ground, which are contained within, flow
through, or border up on Tennessee or any
portion thereof except those bodies of water
confined to and retained within the limits of
private property in single ownership which do
not combine or effect a junction with natural
surface or underground waters. Regulations
have also been established by the State to
Govern Subsurface Sewage Disposal
Systems and Solid Waste Management
Systems to protect groundwater resources.
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Appendix D:
Obed WSR Wetlands Inventory

Location NWI Wetland Jurisdictional Approx. Size
Class (acres)
Obed River Mile
0-1 None
1-2 R3IRS2ZC Mo 2-3
3-4 None
4 - Clear Cr. confl. PSS1A Possible yes 05-1
PES1A Possible yes 1.5-2
Clear Cr. confl. - 8 MNone
8-19 None
18.5 - Sugar Camp None
Branch
Sugar Camp Branch PFO1A Possible yes 5-7
to Adams Bridge
Clear Creek Mil
0-4 None
55-6.5 None
8-135 None
5-8 None
13.5-215 None
15 - Bice Creek None
Daddys Creek Mile
0 - Boundary MNone

R3RB2H: Riverine Upper Perennial Rock, Rubble, Permanently Flooded
R3RS2C: Riverine Upper Perennial Rocky Shore, Rubble, Seasonally Flooded
PSS1A: Palustrine Scrub - Scrub Broad-Leaved Deciduous, Temporarily Flooded
PFO1A: Palusirine Forested Broad-Leaved Deciduous, Temporarily Flooded
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Appendix E:

Fish Species Collected by TVA’s Watts Bar, Fort Loudoun &
Melton Hill River Action Team in 1996

Scientific Name

Common Name

Ambloplites rupestris
Ameiurus natalis
Campostoma anomalum
Cyprinella galactura
Cyprinella monacha
Etheostoma blennicides
Etheostoma nufilineatum
Etheostoma vulneratum
Hypentelium nigricans
*Lepomis auritus
Lepemis qulosus
Lepcmis megalotis
Luxilus chrysocephalus
Luxilus coccagenis
Lythrurus ardens
“Micropterus coosae
Micropterus dolomieu
Microplerus punctulatus
Micropterus salmoides
Moxostoma duquesnei
Moxostoma erythrurum
Necomis micropogon
Notropis leuciodus
Notropis stramineus
Melropis telescopus
Nolropis volucellus
*Oncorhynchus mykiss
*Perca flavescens
Percing aurantiaca
Percina caprodes
Percina squamata
Pylodictis olivaris

Rock bass

Yellow bullhead
Central stoneroller
Whitetail shiner
Spotfin chub
Commen carp
Greenside darter
Redline darter
Wounded darter
Northern hog sucker
Redbreast sunfish
Warmouth
Longear sunfish
Striped shiner
Warpaint shiner
Rosefin shiner
Redeye bass
Smallmouth bass
Spotted bass
Largemouth bass
Black redhorse
Golden redhorse
River chub
Tennessee shiner
Sand shiner
Telescope shiner
Mimic shiner
Rainbow trout
Yellow perch
Tangerine danter
Logperch

Olive darter
Flathead catfish

*Indicates fish species not considered nalive lo the Obed River Watershed.
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Location
MNormris Ford
Stream Mile: 14.8

Species

Turbellaria
Tricladida
Planariidae
Crustacea
Decapoda
Insecta
Plecoptera
Perlidae
Perlodidae
Qdonata
Calopterygidae
Macromiidae
Ephemeroptera
Baelidae
Ephemerellidae
Ephemeridae
Heptageniidae
Oligoneuriidae
Heteroptera
Conxidae
Nepidae
Trichoptera
Helicopsychidae
Hydropsychidae
Leptoceridae
Limnephilidae
Philopotamidae
Polycentropodidae
Megaloptera
Corydalidae
Sialidae
Diptera

Appendix F:

Results of Benthic EPT Sampling

EPT Date

Ti23/96

EPT Score: 13

Taxa Abundanc

Count e
1 R
1 R
1 C
1 C
1 R
1 C
1 R
1 R
1 R
Z2 [
1 R
1 c
1 R
1 R
2 R
3 o
2 c
1
1
1 c
1 R

Location
Waltham Ford
Stream Mile: 8.7

Species

Oligachaeta

Crustacea
Decapoda
Insecta

Flecoptera
Leuciridae
Nemouridae
Perlidae
Perlodidae

Cdonata
Aeshnidae
Coenagrionidae
Gomphidae
Libellulidae
Macromiidae

Ephemeroptera
Baelidae
Ephemerellidae
Heplageniidae
Leptophlebiidae
Oliganeuriidae
Siphlonuridae

Trichoptera
Brachycentridae
Glosscsomatidae
Hydropsychidae
Hydroptilidae
Leptoceridae
Limnophilidae
Philopotamidae
Paolycentropodidae
Rhyacophilidae

EPT Date

4/30/86

EPT Score: 19

Taxa Abundanc

Count e
1 R
1 R
1 R
1 R
1 c
2 C
1 R
1 R
2 R
1 R
1 R
3 C
5 A
3 c
1 R
1 R
1 R
2 Cc
1 R
2 R
2 C
1 R
2 R
1 R
2 R
1 R
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Daddys Creek Obed River

Location EPT Date Location EPT Date
Devil's Breakfast 7i24/96 Potters Ford 5/9/96
Table
Stream Mile: 2.3 EPT Score: 17 Stream Mile: 20.8 EPT Score: 19
Species Taxa  Abundance Species Taxa Abundance
Count Count
Turbellaria Turbellana
Tricladia Tricladida
Planariidae 1 C Planariidae 1 R
Oligachaeta 1 R Oligochaeta 1 R
Cruslacea Cruslacea
Isopoda 1 Cc Isopeda 1 R
Amphipcda 1 A Decapoda 1 R
Decapoda 1 R Oligochaeta 1 R
Qligachaeta 1 R
Insecta Insecta
Plecoptera Plecoptera
Chloroperiidae 1 R Chloroperlidae 1 R
Peridae 1 R Leuctridae 1 R
Perlodidae 1 C Nemouridae 1 c
Cdonala Periidae 1 R
Aeshnidae 2 C Pericdidae 1 R
Calopterygidae 1 R Odonata
Gomphidae 3 Cc Aeshnidae 1 R
Macromiidae 1 R Gomphidae 1 R
Ephemeroptera Macromiidae 1 R
Baetidae 2 Cc Ephemeroptera
Caenidae 1 R Baetidae 3 C
Ephemerellidae 1 R Baetiscidae 1 R
Ephemeridae 1 R Ephemerillidae 5 A
Heptageniidae 3 c Heptageniidae 3 o]
Leptophlebiidae 1 R Leptophlebiidae 1 R
Siphlonuridae 1 c Qligoneuriidae 1 c
Heteroplera Siphlonuridae 1 R
Veliidae 1 C Trichoptera
Trichoptera Brachycentridae 1 R
Hydropsychidae 2 cC Hydropsychidae 1 R
Leptoceridae 3 R Hydroptilidae 1 R
Limnophilidae 2 R Lepidostomatidae 1 R
Crustacea 1 Cc Leploceridae 1 R
Isopoda 1 A Cruslacea 1 R
Amphipeda 1 R Isopoda 1 R
Decapoda Decapeda
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Appendix G:
Contact List in Preparation of this Document

Crossville, Tennessee Wastewater
Treatment Facility
Clark Annis, Superintendent
(615) 484-6257

Natural Resources Conservation
Service

Cumberland County, TN:
Wilma Tabor
(423) 484-5442

Fentress County. TN:
Dwight Dixson
(615) 879-8212

Tennessee Technological University

Morgan County. TN:
(423) 346-3849

Upper Cumberland Development District
Henry Bowman
(615) 432-4111

Rural Economic and Community
Development

Dwight Stamps

(615) 528-6539

Fentress County Executive
Stoney Duncan
(615) 879-7713

Tennessee Department of Economic and
Community Development
James Mills, Cumberland County
Planner
(615) 528-8331
David Starnes, Fentress and
Jamestown
Planner
(615) 528-8331

Tennessee State Planning Office
Upper Cumberland Regional Office:

George James
(615) 528-1577

Middle Tennessee State University
(MTSU)
Dr. Thomas Hem merly, Professor of
Botany
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Dr. Hunter, retired Professor of Botany
(615) 372-3134

Tennessee Department of Environment
and

Conservation

2700 Middlebrook Pike, Suite 220
Knoxville, TN 37921

Division of Water Pollution Control:
Jonathan Burr
(423) 594-6035
Paul Stodola
(423) 594-5584

(615) 898-2847
Division of Abandoned Land Reclamation:
(423) 594-6203

Division of Groundwater Protection:
(423) 594-6035

Division of Solid Waste Management:
(423) 594-6035

Division of Surface Mining:
Tim Eagle
(423) 594-6035
Dave Turner
(423) 594-6035

Division of UnderQround Storage Tanks:
Glen Banks
(423) 594-5457

Division of Water Supply:
(423) 594-6035

NPDES Permits:
Woody Smith
(423) 594-5521

Tennessee Department of Environment
and

Conservation

401 Church Street, L&C Annex, 6th Floor
Nashville, TN 37243-1 534

QOil and Gas Program:
Mike Hoyal
(615) 532-1504




Division of Water Pollution Control:

Greg Denton

(615) 532-0699
Barbara S. Hamilton
(615) 532-0998

Division of Archaeology:
Don Merritt
(615) 741-1588

Division of Ecological Services:
Reggy Reeves
(615) 532-0431

Division of Water Supply:
Linda Cartwright
(615) 532-0191 or 0192
Robert Foster
(615) 532-0191 or 0192

Watershed Division:
Carol Freeman
(615) 532-0696
Sherry Wang
(615) 532-0656

State Aquatic Resource Alteration
Permits
(ARAP):

Robby Baker

(615) 532-0710

Division of Underground Storage
Tanks:
(615) 532-0945

Division of Geology:
Ron Zurawski, State Geologist
(615) 532-1504
Mike Hoyal, Assistant State
Geologist
(615) 532-1504

Tennessee Department of
Agriculture

Division of Forestry:

David Arnold, Marketing Forester

(615) 360-0732
Robin Bible, Water Quality

(615) 360-0737
Tennessee Wildlife Resources Agency,
Region llI

Divsion of Forestry:
Carl Kilmer, District Forester
(615) 484-3084
John Gregory, Forester
(615) 781-6612
Ed Smith, Forester .Rockwood, TN
(423) 354-0258

Real Estate/Forestry:
Brant Miller, Chief Forester
(615) 781-6550

Wildlife Management:
Dick Herd
(615) 484-9571

National Park Service

Obed Wild and Scenic River Park Unit:
Don Forester, Superintendent, Obed
WSR
(423) 346-6295
Monika Mayr, Former Superintendent,
Obed WSR
(305) 230-1144, ext. 3004

Big South Fork National River Recreation

Area:
Ron Cornelius, NPS GIS Coordinator
(423) 569-9778

National Park Service, Fort Collins, CO
Water Resources Division:

Dan McGlothlin
(970) 225-3536

National Park Service, Denver, CO

Water Resources Division:
Mark Flora
(303) 969-2956

National Park Service, Great Smoky
Mountains National Park Headquarters,
Gatlinburg, TN

Fisheries Division:

Steve Moore, Fisheries Biologist
(423) 436-1250



Park Ranger Division:
Bob Whiteman, Head
(423) 436 1261

Maintenance Division:
Sue McGill, Head
(423) 436-1235

Management Division:
Wayne Williams, Head of Resources
(423) 436-1520

National Park Service, Arlington, VA

Water Resources Division:
Frank Panek
(703) 358-1856

National Park Service, Southeast Region
100 Alabama Street SW

Atlanta Federal Center

1924 Building,

Atlanta, GA 30303

Lands Division:
Wally Brittain
(404) 562-3175
John Fisher
(404) 562-3124
Suzette Kimball
(404) 562-3100
Karol Neville
(404) 331-5897

Natural Resources Division:
David Spencer, NPS Technical
Assistant, Natural Resource
Management Team
(404) 562-3113

National Parks and Conservation
Association
Don Barger, Southeast Regional
Director
(423) 494-7008

United States Fish and Wildlife Service
Cookeville, Tennessee
Brad Bingham (615) 528-6481 David
Pelren (615) 528-6481

United State Geological Survey
Knoxville, Tennessee
Steve Alhstedt, Aquatic Biologist
(423) 545-4140
Jeff Powell, Hydrologic Technician

(423) 545-4140
Rick Treece, Water Quality
Specialist

(423) 545-4140

United States Department of
Agriculture

Rural Development Office:
Keith Head, Water 2000 Study (615)
783-1345
Department of the Interior, Office of
Surface Mining, Reclamation and
Enforcement

Knoxville Field Office:
Gerald Waddle, Physical Scientist
(423) 545-4103

Tennessee Valley Authority

Water Manaaement Division:
Dan Fisher, TVA Permits
(423) 632-1559
John Jenkinson, Threatened and
Endangered Species Specialist
(423) 751-6903
George Peck, Aquatic Biologist
(423) 632-1787
Charlie Saylor, Aquatic Biologist
(423) 632-1779

Recreation:
George Humphrey
(423) 632-1606
Abraham H. Loudermilk, Jr.
(423) 632-6656

Corporate Library:
Ed Best
(423) 632-7859

Law Library:
Debra Cherry

(423) 632-6613

Office of General Council/Legal
Services:

Clay Davis

(423) 632-7774

Teresa C. Scarlett

(423) 632-6605
Archaeologoical Resources:

Bennett Graham

(423) 632-1583
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Danny Olinger

Heritage Program:
Leo Collins, Terrestrial Flora,
(423) 632-1594
Hill Henry, Terrestrial Zoology,
(423) 632-1570
Peggy Shute, Aquatic Fauna,
(423) 632-1661

Reservoir Operations:
David Bowling
(423) 632-6964
Cris Hughes
(423) 632-6196

Wetlands:
Wes K. James
(423) 988-2433

Water Withdrawals and Effluents:
Phil Mummert
(423) 632-8975

Groundwater Resources:
Jack Milligan
(423) 751-7360
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